$4.95 USA 
A PennWell Publication September 1993 $5.95 Canada 


Which scenes in 
“Jurassic Park” 
contain computer- 
generated dinos, 
and how did the 
animators at 
Industrial Light 

& Magic create 
them? See p. 44. 
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@resent your 


next big idea 
ona big idea. 


The 27" MultiSync 3PG Data Monitor. 


When NEC first developed the 
MultiSync® monitor, we always knew 
it would be big. Just look at the new 
MultiSync 3PG. Its huge display 
measures precisely 27" Its presen- 
tation possibilities, however, are 
immeasurable. 

Think of your image. 

It's remarkably sharp, from edge- 
to-edge. In fact, the 3PG uses the 
same multiple frequency technology 
as MultiSync computer monitors 
to automatically adjust to display 
sources with a horizontal frequency 
of between 15.5 and 38 kHz. The 
3PG can support video resolutions 
of up to 600 lines and RGB data 
resolutions of 640 X 480. And it’s 
equipped with a 15-pin VGA connec- 
tor with loop-out, 9-pin analog/TTL 
RGB input and BNC connectors with 
loop-out, plus two S-video and 
two composite video inputs, giving 
you the most versatile input source 


selection of any monitor in its class. 


Pick a source, any source. 

The 3PG is compatible with 
PC-compatible computers and Apple 
Macintosh® systems. And can easily 
switch from data to video sources 
such as VCR, VTR Laserdisc or live 
camera. Best of all, you can control 
every monitor function with our 
backlit handheld, wireless remote. 
For more information call 1-800-NEC- 
INFO. For information via fax, call 
NEC FastFacts™ at 1-800-366-0476, 
request document 37401. Because 


t 


No one presents as 

many graphics options 
as NEC's MultiSync 
monitor family: the FGe™ 
series for business, the 
FG™ series for graphics- 
intensive applications, 
and the MultiSync 
Projection System for 
images up to 25 feet. 


one big idea deserves another. 
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Because # is the way you want to go. 


Dy Be ULTIMEDIA TOOLS SERIES (UTS) MAKES MULTIMEDIA WORK FOR YOU 


~_ Gilbertand Sullivan. 
Fred and Ginger, UTS and You. 


Sight..sound...action...interaction! effects so seamless, so subtle, that pe ee ee ee ee ee ee ee 
With the help of IBM’s Ultimedia the silver screen's finest choreog- * FOR THE ENTIRE SCORE oh UTS, 
Tools Series (UTS), your creativity raphers would love to steal from 7 MAIL THIS COUPON TODAY! 
eat als hj _ CLJYES!Please send me the UTS SAMPLER CD 
can rival the greatest partnerships TSA a Send your check or credit card details to: 
of stage or screen — whatever You can audition all of the UTS IBM Ultimedia Tools Series, 
role multimedia plays for you. software products with the UTS a Se — its even ee ene 
° . - Ss my cnec 

For developers, UTS provides SAMPLER CD. For just $9°° you tt View tia Feller Venericna: eeectes 
a wide range of over 80 software get demonstrations and tutorials Card Number Exp. Date 
tools and associated hardware showing how the UTS environment — [| Signature 
that work in harmony — making it lets your creativity perform to the 

gre etnies UTS SAMPLER CD $9.95 

easy and more affordable to create tune of its choice. To order, call 5 ad eee Tie: 
applications. 1-800 -UTS “7771 ‘ ext. 551 (If tax-exempt, please supply your sus ed 

For authors of multimedia OR SEND IN THIS COUPON & Shipping $1.50 
productions, UTS eliminates cum- / nee 7 
bersome moves. Now you can make Title 
your ideas dance in OS/2, DOS or _ Company 


© deinen Pages ec eto Aer 
: City sc ieee ue eiaie Zap: ee, 

= Telephone / 

__ Faster service call 1-800-UTS-7771 ext. 551 


Windows using audio and video 


©1993 IBM Corp. All Rights Reserved 
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DEPARTMENTS FEATURES & COLUMNS 


Terrain Modeling 

As high-powered 3D graph- 
ics systems drop in price and feature- 
rich animation and simulation 
products become more accessible 
and easier to use, more and more 
developers are armed with the tools 
needed to create realistic and precise 
terrain models for use in computer 
simulations in a diverse range of 
applications, from environmental to Page 22 
commercial to entertainment. 
By Laura Lang 


The Quest for “True” 3D 
: _ While some users have come 
- effects tons : - close to achieving the ideal of a 
; irtual Workstation 7 “true” 3D design-to-manufac- 
turing process—that is, one 
' | which is completely devoid of 
any 2D tools—many experts 
and users agree that obtaining 
this absolute vision is unrealistic. 
By Arielle Emmett 


‘ Page 35 
Dinosaur Magic 
So you’ve seen the movie 
“Jurassic Park” and you’ve marvelled 
at how realistic the dinosaurs look. 
But which scenes have dinosaurs cre- 
ated with computer graphics technol- 
ogy at Industrial Light & Magic, and 
how did the ILM animators create 
them? 
By Barbara Robertson 


More Power on the PC 
‘Trying to generate serious 
graphics on today’s mass-market, PC- 
based platforms is akin to dragging an 
elephant through a knothole. The 
throughput needed for many inten- 
sive graphics applications—interac- 
tive 3D graphics or full-motion color 
video, for example—can quickly 
drain a PC’s available power. But sig- 
nificant advances in PC architecture 


may change this situation drastically. 
By Ted Krum 
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FRONT END 


SIGGRAPH: A Hot Time 


he votes are in, and the consensus is that this year’s SIGGRAPH show was 

the best one in several years. Despite having to compete with MacWorld for 
the first time ever, the show, which attracted a record 28,000 paid attendees, 
was overflowing with vitality. There were industry-jolting news 
announcements, a mind-numbing number of impressive new product 
announcements, dazzling new animations and virtual reality demonstrations, 
and “Jurassic Park” hoopla around every other corner. 

High-profile parties sponsored by the likes of Digital Domain, ILM, 
NewTek, SoftImage, and Autodesk added to the sense of excitement, as did the 
vast amount of job recruiting that was taking place on the show floor. Digital 
Domain, for example, reportedly was looking to hire 100 animators, while Boss 
Film Studios was there with 30 positions to fill. 

While it’d be impossible in this short space to list all the important 
news and events that occurred at the show, here’s a quick recap of just some of 
the things that caught our eye: 


e Hot Products: The show floor was awash in impressive new 
products. These included dazzling animation programs from Alias, Wavefront, 
triple-I, and Side Effects Software; Silicon Graphics’ $5000 Indy workstation; a 
product from NewTek, called Screamer, that the company claims will do for 
graphics what the Toaster did for video; a $99 painting package from Fauve 
Software, which the company promises will “blow the competition out of the 
water”; a PC-based animation program called VisLab from Engineering 
Animation that’s targeted directly at engineers; and 2D animation programs 
from MetroCel and Cambridge Animation Systems. 

e Hot Trends: Among other things, there were impressive improve- 
ments in motion-capture technology and human character animation; a heavy 
emphasis on the use of animation for CD-ROM games and theme park ride 
simulations; and a clear increased acceptance of computers in film-making. 

e Hot VR: And finally, there were at least three exhibits that proved VR 
environments don’t have to be limited by fuzzy, boring displays. One was the 
hang-gliding ride at the Evans & Sutherland booth, in which you hung 
suspended from a hang-gliding harness and soared over a rich, computer- 
generated cityscape; another was a ride at the SGI booth, in which you rode a 
simulated pterodactyl that swooped over and through a lush canyon 
environment, complete with waterfalls and a flowing river; and a third was the 
“Small Planet” exhibit demonstrated by Myron Krueger, in which you could 
control your flight over the surface of a realistically textured planet by moving 
your arms in the intuitive way that a child does when pretending to fly. 


All in all, the impression created by this year’s SIGGRAPH was of an 
industry that is healthy, happy, and expanding. Now if only we can get 
MacWorld to push its show dates back to the second week of August where it 
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For TRANSPARENT AND REFLECTIVE SCANNING, 
NotHING OutHusTLes THE New Suarr JX-325. 


The JX-325 is the newest star in the 
award-winning line-up of Sharp desktop 
color scanners. You get all the basic and 
advanced scanning features you'd expect. 
But, unlike other scanners in its price range, 
you can add one of three optional CCD-based 
transparency units. 


Transparency Units 


Model # Ideal Art 
JX-32F3 600 dpi 8.5x 11's 
IX-32F6 | — 1200 dpi 
JX-32F12 2400 dpi 35mm slides 


With the JX-325, Sharp has elimi- 
nated the need for a separate slide scanner, 


LCD 


transparency units transform the JX-325 


full-version Adobe Photoshop? 
And, of course, you get a SCSI-2 
interface for perfect compatibility with 


without sacrificing quality. Any of the three 


into a high quality film scanner, letting you 


scan transparent art from 35mm slides to | 7 your system. 
8”x 10” and more, at resolutions gy Scan transparencies orreflectiveart. ~— Sq for a versatile 
all the way up to 2400* dpi. player that gives 


The JX-325 uses Sharp's OF : 
patented one-pass scanning © 


you maximum 
performance day 


process for optimal color accuracy in and day out, go 
and registration. And new enhanced with the JX-325. 
technology from Sharp that lets it reset For your 

16 times faster than before. nearest dealer 


and free literature, 


Whether you run on IBM® or Mac® og 
call 1-800-BE-SHARP. 


the JX-325 comes with everything you need 
to operate right out of the box.** Including 
Scan JX and Scan JX for Windows? power- 
ful Sharp-designed scanning applications. 
Or order the JX-325 already bundled with 


FROM SHARP MINDS 
COME SHARP PRODUCTS” 
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© 1993 Sharp Electronics Corporation. *Through one axis interpolation. **IBM and compatibles require SCSI card. PhotoShop is a registered trademark of Adobe Systems, Inc. Windows is a registered trademark of Microsoft Corporation. 


DrawingBoard II] 
24 x 86, 36 x 48 or 44 x 60 


From $2295 


24 x 36, 36 x 48 or 44 x 60 
From $4223 


EstiMat 
Flexible Tablet 


30 x 86 or 386 x 48 
From $1995 


9500 Series 


CalComp Large Format Digitizers. 


Big board buyers don't have to be big 
time spenders. Choose the CalComp 
digitizer that’s just the right size for 
your application and budget. 

Each provides multiple output 
formats for compatibility with major 
software programs and includes ADI® 
driver, Microsoft® Windows™ driver 
and mouse emulation. 

EstiMat™ 
EstiMat brings new meaning to the 
term “flexibility.” This high resolution 
tablet has all the functionality of rigid 
tablets yet rolls up for easy storage or 
transport! Other features include: 
e Choice of 30 x 36 or 36 x 48 sizes 
e Up to 2,540 lpi resolution 


high-accuracy digitizer in the world. 
Here are the key specifications: 

e 24 x 36, 36 x 48 or 44 x 60 sizes 

e Resolutions up to 10,160 lpi 

e Accuracy as high as + 0.002 inches 
e Wide variety of cursors and pens 


e Cordless cursors and pens with 
dynamic sensing including tilt, 
pressure and height 

DrawingBoard III® 

It’s the third generation of the 

DrawingBoard line with great new 

features. DrawingBoard III offers: 

e 24 x 36, 36 x 48 or 44 x 60 sizes 

e Up to 2,540 |pi resolution 

e Choice of corded and cordless 
cursors and pens with dynamic 
sensing capabilities including tilt, 
pressure and proximity 

e Lifetime limited warranty 

9500 Series 

The ultimate in resolution. Our 9500 

line is the most popular large-format, 


So get a lot, but don’t pay a lot. 
For more information, call CalComp 
today: 1-800-932-1212 ext.807. 


Wedrawon 
your Imagination. 


=7CalComp 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, CA 92803. ©1993 CalComp Inc. EstiMat, DrawingBoard and We draw on your imagination are trademarks of CalComp. 
FAX: 714-821-2714. From Outside the U.S. and Canada, call 714-821-2000. 
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News in Brief 


SIGGRAPH Provides Forum for Major News Announcements 


In addition to product introductions and demonstrations, last month’s SIGGRAPH con- 
ference was also the setting for exciting news announcements regarding some major 
players in the computer graphics marketplace. 

For one, Wavefront Technologies Inc. and Thomson Digital Image, pioneers in 2D 
and 3D computer graphics software, announced an agreement to merge. Under the 
terms of the agreement, TDI’s parent company, Thomson, will transfer all TDI prod- 
ucts, technologies, and shares to Wavefront and will become a major shareholder in 
Wavefront. The new company will be called Wavefront Technologies Inc. and will be 
headquartered in Santa Barbara, California, with additional offices in Paris, Vancouver, 
and Tokyo. The transaction is expected to be finalized by the end of this month. 

The Wavefront/TDI union is especially significant, in that both companies are tech- 
nology leaders in complementary aspects of the computer-generated imagery (CGI) 
production process: Wavefront is a leader in post-production and animation software, 
and TDI is a premier supplier of innovative modeling and rendering software. While 
both companies serve similar customer bases in the engineering, entertainment, and 
government markets, together they represent the industry’s largest CGI installed base. 
To preserve customers’ investments, the company will continue to support and en- 
hance Wavefront and TDI products. 

Another announcement, this one an acquisition, was made by Aldus Corp. (Seattle) 
and CoSA (The Company of Science & Art; Providence, RI). Under the terms of this 
agreement, Aldus will acquire all outstanding shares of CoSA stock as well as its prod- 
uct line, source code, copyrights, and trademarks. CoSA will be a wholly owned sub- 
sidiary of Aldus and will initially remain in Providence, where it will continue its 
R&D, sales, marketing, and technical support activities. CoSA’s products include After 
Effects, a Mac-based digital compositing, 2D animation, and special effects program, 
and PACo, a cross-platform software solution for compressing and playing digital 
videos on PCs. 

According to Mark Cutter, director of advanced product engineering at Aldus, the 
acquisition is important for Aldus because it will allow the company to take a leading 
role in the digital video effects and animation market. Also, CoSA brings to Aldus a de- 
velopment expertise and core technology that will “accelerate the pace of Aldus’ mul- 
timedia product introductions” and its entry into “interactive electronic publishing.” 

A third announcement involves the acquisition by Autodesk Inc. (Sausalito, CA) of 
Ithaca Software (Alameda, CA) and underscores both companies’ commitment to 
drive Ithaca’s HOOPS Graphics System as the leading industry standard for develop- 
ment of portable commercial 3D graphics applications. 

Autodesk and Ithaca have been working together closely for the past few years. In 
1990, Autodesk acquired a minority investment in Ithaca, and earlier this year the com- 
pany selected HOOPS for use in future releases of AutoCAD. As a result of the acquisi- 
tion, both firms will provide HOOPS-based 3D graphics software development tools 
and solutions in volume to a broader range of customers and markets. 

Ithaca Software will retain its name and continue to operate from its Alameda head- 
quarters. 
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Softimage and Discreet Logic to Battle in Court Over Rights to Flame 


Softimage and Discreet Logic (both of Montreal, Quebec) have announced that each is 
taking legal action against the other for claims of ownership of Flame, a digital on-line 
editing, special effects, and compositing system for Silicon Graphics workstations. 

Flame began as a project of the Australian company, D.A. Technology. Discreet Log- 
ic claims it obtained ownership rights to the software when “Flame’s creator, program- 
mer, and sole author and co-owner of D.A. Technology” joined Discreet last year and 
assigned his rights to the program to Discreet, which then “developed Flame into its 
current saleable form.” 

Earlier this year, Softimage signed an agreement with Discreet to distribute Flame in 
the UK, France, and Italy. According to Softimage, shortly after it signed this agreement 
the company learned that the original developer and owner of Flame was D.A. Tech- 
nology (not the former co-owner) and that D.A. maintained it had not transferred to 
Discreet any of its rights to Flame. SoftImage has since signed an agreement with D.A. 
to purchase D.A.’s rights to Flame. 

As it stands now, Discreet Logic has terminated the distribution agreement with Soft- 
Image; SoftImage claims it now owns the rights to the Flame source code; and Discreet 
maintains that Softimage may have purchased certain rights to an early development 
version of Flame, but not to the current version. 


Digital Domain Announces Agreements with Softimage, Alias 


Digital Domain, the Venice Beach, California-based digital production studio co- 
owned by director James Cameron, character creator Stan Winston, industry executive 
Scott Ross, and IBM, has announced technology agreements with both Softimage 
(Montreal) and Alias Research (Toronto). 

The strategic partnership and technology investment agreement with Softimage pro- 
vides Digital Domain access to SoftImage’s entire Digital Studio line of 3D animation, 
on-line editing, paint, special effects, and sound software. In addition, Softimage will 
incorporate Digital Domain’s feedback into future software releases. 

Digital Domain has also made a significant investment in Alias digital media soft- 
ware, with an initial purchase of 17 Alias PowerAnimator systems. The two companies 
also announced a strategic partnership under which Alias will incorporate Digital Do- 
main’s feedback to develop advanced “production-friendly” software for creating digi- 
tal imagery for feature films, commercials, theme park rides, and new media platforms. 


Convex Announces Plans for Vertically Integrated Supercomputer 


Plans for a massively parallel processing supercomputer with applications in the oil 
and gas, exploration, and production industry have been announced by Convex Com- 
puter Corp. (Houston). According to Convex, the system’s hardware and operating sys- 
tem will be integrated and compatible—from entry-level workstation to the largest con- 
figuration—with performance rated in teraflops. 

Convex has dubbed this vertical integration “scalable parallel processing” (SPP), as 
it provides users with a lower-cost, entry-level system that they can “scale up” as proc- 
essing demands grow. Convex says the multiphased, multiyear effort “is intended to 
deliver a production-ready, easy-to-use SPP system in the first half of 1994.” 


TMM Demos High-Quality Multimedia Video Compression Technology 


Total Multimedia (TMM; Thousand Oaks, CA) recently demonstrated a video com- 
pression/decompression codec for cross-platform multimedia applications that it says 
is up to three times more space-efficient, and superior in image quality, to other lead- 
ing codecs. According to TMM, results from The Envisioneering Group’s (Seaford, NY) 
competitive study of leading video codecs showed that TMM’s Softvideo codec out- 
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Model of Porsche provided by Viewpoint Animation Engineering 


but it's the QUALITY that makes the choice Crystal 


Crystal 
3D Designer 


For cutting-edge artists, designers 
and illustrators who want to be 
free from the creative limitations 
of 2D (flat) illustration tools. It 
features intuitive spline surface 
modeling tools and fast photoreal- 
istic rendering. You can import 
PostScript fonts, most common 
picture file formats, DXF and 
Illustrator 88 (EPS) artwork. Export 
high-resolution 24-bit EPS, TGA 
and TIFF picture files with alpha 
channels. Popular Super VGA 
graphics cards supported. 


Crystal 
Desktop Animator 


This powerful multimedia product 
provides all the intuitive 3D mod- 
eling and photorealistic rendering 
abilities of Crystal 3D Designer— 
plus some of the most sophisticat- 
ed animation creation tools avail- 
able on the PC — all in one fully 
integrated product. Lets you cre- 
ate high-quality 8-bit digital video 
(FLC) animations — to make your 
presentations more exciting ... 
your simulations more realistic ... 
and your multimedia training 
more captivating. 


Choose the one that's right for you. 


Lf y 3110 Patrick Henry Drive 
@ Santa Clara, CA 95054 
(408) 496-6175 


"44 ~—«fax (408) 496-6988 


Hy 
gy 


CrystalGraphics 


clear. 


Crystal 


TOPAS Professional 


CrystalGraphics’ flagship product 
— a fully integrated broadcast- 
quality 3D animation package. 
Includes all the capabilities of 
Crystal Desktop Animator — 
plus additional features to gener- 
ate broadcast-quality animations 
— frame-by-frame 32-bit anima- 
tion output (up to 8K x 8K), field 
rendering, NTSC/PAL color correc- 
tion, traveling mattes, rotoscoping 
and VTR control. Supports 
Truevision and Matrox video 
graphics boards. 


For product or reseller information, call 
1-800-394-0700 
617-229-6900 (International) 


Ask about our video tape offer! 
30 day money-back guarantee. 
Free technical support from 
CrystalGraphics, Inc. 


CrystalGraphics, Crystal 3D Designer, Crystal Desktop Animator, TOPAS and Crystal TOPAS Professional are trademarks of CrystalGraphics, Inc. All other copyrights, trademarks and trade names are the property of their respective owners. 
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performed codecs from Creative Labs, Intel Corp., Media 
Vision, Microsoft, and SuperMac, offering “video screen 
sizes up to 800 by 600.” 


Consumer Market Supports Video on CD Format 


A group of leading consumer electronics manufacturers 
and program content providers—among them Com- 
modore Int’l., JVC, and Paramount Home Video—have 
announced support for the distribution of video on CDs 
that will use the MPEG 1 standard for compression of 
video and audio data. They have also agreed to support 
the Karaoke CD format proposed by JVC and Philips 
Consumer Electronics, which will ensure that video CD 
programs can be played interchangeably on a variety of 
platforms. 


 mptae White” ee Digital Restoration 


When Walt Disney’s “Snow White and the Seven 
Dwarfs” returned to the theaters in July, moviegoers got a 
first glimpse of what Kodak (Rochester, NY) claims is the 
future of film restoration: Hollywood’s first feature- 
length animated film was also the first film to be restored 
through Kodak’s Cineon digital film system, located at 
the Cinesite center (Burbank, CA). A Cinesite team used 
the Cineon film scanner, recorder, and workstation to re- 
store nearly 120,000 frames of 35mm motion picture 
film. Each frame contained approximately 40mp of digi- 
tal data. Cineon technology allowed a full restoration 
(shown in bottom image), including the removal of 
scratches, dust, and dirt that have accumulated over the 
years. 


Joint Developments 


OptImage (West Des Moines, IA) has announced an al- 
liance with Minerva Systems and Intelligent Resources 
to create an affordable desktop MPEG encoding system; 
product announcements are planned for sometime this 
fall. CalComp (Anaheim, CA) is entering the ink-jet plot- 
ter market with the announcement of a strategic alliance 
between it, Canon, and Copyer Co. Ltd., a Canon affiliate, 
to develop a wide-format Bubble Jet product for release 
sometime in 1994. VideoLogic Inc. (Cambridge, MA) has 
announced an alliance with British Telecom that will 
combine BT’s expertise in ISDN communications and 
videoconferencing with VideoLogic’s expertise in PC 
multimedia. Initial focus will be on developing the mar- 
ket for BT’s recently announced PC videophone. 
Starlight Networks Inc. (Mountain View, CA) has un- 
veiled plans for bringing its StarWorks video networking 
software to Novell’s NetWare environment, allowing 
customers to use a NetWare server as a dedicated video 
server and, in some applications, as a combination video 
and data server. 


40 * COMPUTER GRAPHICS WORLD SEPTEMBER 1993 


@ ALSO OF NOTE 


e AVS (Waltham, MA) has 
announced that it has 
acquired Jaguar Software 
(Winchester, MA), 
providers of visualization 
technology for Windows 
and Windows NT. 


e Fluent Inc. (Natick, MA) 
has announced that it has 
been acquired by com- 
puter networking com- 
pany Novell Inc. (Provo, 
UT). Fluent develops 
software that lets users 
access and share video 
footage on personal 
computer networks. 


e Matrox (Dorval, Quebec) 
has announced that it will 
combine the high-end 
version of Digital Equip- 
ment Corp.’s (Maynard, 
MA) DECpc AXP 150 
series of PCs with the 
Matrox MGA Ultima 
graphics accelerator. 


e Horizons Technology Inc. 
(San Diego) and Image 
Technologies Inc. (St. Pet- 
ersburg, FL) have formed a 
strategic alliance to design 
and produce interactive 
multimedia systems. 


e Parametric Technology 
Corp. (Waltham, MA) has 
announced that its family 
of Pro/Engineer mech- 
anical design automation 
products is ready for re- 
lease under Windows NT. 


¢ Knowledge-based 
engineering technology 
suppliers ICAD Inc. 
(Cambridge, MA) and 
Wisdom Systems Inc. 
(Pepper Pike, OH) have 
merged to form a new 
company, ICAD Inc. 


News compiled and 
reported by Audrey 
Doyle, managing editor. 


TAKE THE INSIDETRAK" TO 
3D MOTION TRACKING. 


pecs 
Sut 


Banat 


~ 3D motion trac 
_FREE brochure. 


transport delaysare minimized. 
_ The INSIDETRAK system utilizes the same DSP 
technology that made FASTRAK” the industry standard. 
INSIDETRAK is designed with expansion capabilities to 
meet your application needs. The system comes with a 


First in the third dimension 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 Phone: (802) 655-3159 FAX: (802) 655-1439 
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You dont need a 
crystal ball to see where 
multimedia is going. 
What you need is a Dox. 


Apple Multimedia Program 


Actually, what you see here is far more than just a box. Our Orientation Kit is your entree to the Apple’ Multimedia Program and your direct link 
to the future of multimedia. So, whether you're a designer, developer, educator, publisher or marketer— or just looking to get involved — you 
should get with the Apple Multimedia Program. An annual membership fee connects you to some of the best minds and most successful mem- 
bers of the multimedia community. For starters, we'll send you the Apple Multimedia Orientation Kit plus an ongoing supply of valuable tools, 
information and updates. Membership includes special discounts, a personal AppleLink’ address and a “Members Only” bulletin board that lets 
you tap into technical and marketing tips and techniques. You'll receive how-to guidebooks and videos with advice from proven developers. You'll 
see how businesses are using multimedia to be more effective and productive in their operations. You'll get key market research reports, so you'll 
know where the opportunities are. There’ even a directory of multimedia products and services, so you can find exactly what youre looking for. 
For amembership application, call (408) 974-4897 


That way, the future can’t happen without you. Apple Multimedia P [ OgT aly) — 


©1993 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, AppleLink and Macintosh are registered trademarks of Apple Computer, Inc. This ad was created using Macintosh’ personal computers 


Surviving Data 


Translation 


By Evan Marc Hirsch 


@ It’s 8:59 p.m. After racing across 
town, you’ve reached the Federal 
Express office just in time to send to 
a vendor an IGES file you’ve 
promised he’ll receive first thing to- 
morrow. Just as your pulse and your 
breathing resume their normal rates, 
that little voice inside your head 
asks, “But will they be 
able to read my file and 
translate all of the trim 
curves in my model?” 
You ponder _ the 
thought, and after a sec- 
ond of panic you reply, 
“Well, they did say 
they’re running IGES 
5.0, so there shouldn’t 
be any problems 
should there ?” 

With this scenario in 
mind, I trekked through 
the halls of the SIG- 
GRAPH ’93 show last 
month working on the 
theory that I was the 
only person in the 
world suffering from “acute file for- 
mat paranoia.” To see if this was 
true, I stopped by the booths of sev- 
eral software vendors at the show 
and asked their representatives 
(usually salespeople) questions con- 
cerning cross-vendor compatibility 
of 3D model geometry. Without hesi- 
tation they often replied, “Oh, you’ll 
have no trouble at all. We support 
DXF and IGES!” In a few instances, 
they were happy to inform me that 
they support Pixar’s RIB (Render- 


Evan Marc Hirsch is an industrial designer and 
creative director of Acme Animotion Group 
(Hoboken, Nu), a firm that specializes in provid- 
ing 3D design support for industrial design and 
animations. 
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Man Interface Bytestream) 
format. 

Of course, being para- 
noid I didn’t believe these 
nice people with their sin- 
cere, knowledgeable smiles. 
So I asked several model- 
ers, animators, and design- 

ers I met at the conference if they 
were as paranoid as I am about 
claims of file formats and cross-ven- 
dor compatibility, and now I realize 
that I am not alone. In fact, the only 
users of IGES who may be alone are 
the few who said they depend on 
IGES or, in some extreme Cases, on 


DXF. What was the reason for this 
disparity? 

IGES, which stands for Initial 
Graphics Exchange Specification, is 
a well-documented format that hy- 
pothetically should allow a user of 
one 3D system (for instance, Inter- 
graph) to pass a file along to a user 
of a different 3D system (for in- 
stance, Alias). In reality, however, 
all too often some of the file’s ele- 
ments will not survive the transla- 
tion process. 

Usually, simple planar elements 
will translate without difficulty. But 
surfaces with holes are a different 
story. Similarly, surfaces of extru- 
sion and revolution also seem to 


translate rather reliably. However, 
as the geometry becomes more 
complex, the risks become greater. 

This is not necessarily a function 
of the IGES standard, but more a 
function of the way in which the 
programmer implemented his or 
her file format to import and/or ex- 
port the information in an IGES- 
compliant manner. According to 
Robert Willis at NCGA, the govern- 
ing body for the IGES standard, the 
problem is in how the specification 
is implemented. “Most program- 
mers look at the application and 
then implement that subset of the 
IGES specification that 
meets their require- 
ments,” he says. In oth- 
er words, we’re often 
handed a best fit for 
developers instead of 
the safest fit for users. 

There are many ways 
to describe a complex, 
curved patch of geo- 
metry. Some of these 
include polygonal 
mesh, bicubic mesh, 
and NURBS patch (not 
to mention imposed 
boundaries and other 
advanced forms of 
geometry used to speed 
the modeling process). 
The next generation of translators 
hopes to solve this problem by pro- 
viding libraries for developers to 
call upon, much in the same way 
that a program does when it exports 
to RIB. 

There are few new “standards” 
under development which now 
hold the promise of helping us share 
3D data between systems. The most 
exciting piece of news is the adapta- 
tion of IGES as a Federal Informa- 
tion Processing Standard (FIPS 
#177) by the National Institute of 
Standards and Technology (NIST). 
The bottom line is that if a vendor 
wants to sell his system or data to 
the Federal Government, that sys- 
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tem must be capable of supplying 
properly compliant IGES data. (FIPS 
#177 is available from the National 
Technical Information Service; 703- 
487-4682.) Willis at NCGA also indi- 
cated that a certification process 
may even be implemented in the 
near future, however few details are 
available on the process or on when 
this will occur. The good news here 
is that as the world adopts various 
ISO standards, perhaps this will be 
the motivation that has been needed 
for stricter adherence to IGES. 

If there is such a thing as a new 
trend, it seems to lie in the concept 
of providing standard libraries to 
programmers to call upon during 
program development. Instead of 
translating the proprietary file for- 
mat data using IGES pre- and post- 
processors, the application will call 
upon “standard” geometry types 
from the “well-defined” library. Ac- 
cording to Willis, the replacement 
for IGES will work on this concept. 
Product Data Exchange using Step 
(Standard for the Exchange of Prod- 
uct Model Data) will be adminis- 
tered by the IGES/PDES Organiza- 
tion (IPO) in conjunction with NC- 


GA. (If at this point you’re confused, 
don’t worry, you probably should 
be.) Willis adds that major vendors 
such as DEC, IBM, and SDRC have 
announced support. But if you’re 
heavy into visualization, you may 
have to look elsewhere. 

One of the most promising con- 
cepts is Silicon Graphics’ Inventor, 
a rich 3D format library which, if 
properly implemented, has the po- 
tential to do for 3D cut and paste 
what the PICT format did for the 
Macintosh. It allows for extensive 
3D geometry while maintaining par- 
ent/child relationships, and can 
even transfer basic texture and light- 
ing parameters. Unfortunately, there 
has been little firm commitment by 
any of the big software vendors to 
recompile their code using the new 
libraries. And much like PICT has 
the potential of being available only 
to its native (Mac) platform, Inven- 
tor has the potential of being avail- 
able only to the SGI platform. 

Until any of these new standards 


From head to toe, 
we cover all the motions. 


‘\ 
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truly become standard, the best we 
can do is work with a safety net. 
Here are some suggestions: 


e Forget DXF, unless you’re work- 
ing with extremely simple models 
that don’t contain complex surfaces. 

e Send a sample file with a printout 
and conduct your own mini bench- 
marks. If you deal with surfaces 
and/or solids, make sure you do a 
test rendering. Many times, the sur- 
face boundaries will survive with- 
out the actual surface itself. 

e Isolate the problem elements. Be- 
cause layers or levels seem to trans- 
late consistently, try placing all of 
your complex elements on different 
levels by type of element. Usually it 
is a type of element that your trans- 
lator won’t accept, as opposed to a 
specific element. Once you isolate 
the element type, reconstruct that 
element using a different technique. 

e Order from NCGA (703-698-9600 
ext. 325) one of the following: “IGES 
5.0 Recommended Practices” or 
“IGES 5.1 Recommended Practices”. 
These books may not solve all your 
problems, but they should point you 
in the right direction. CGW 


or tracking head and body motions in 


= 


animation, biomedical, and virtual reality 
applications, Flock of Birds™ is the six 


degrees-of-freedom measurement product for you. 
With features that make your job easier- fast 
measurement rate, simultaneous tracking of up to 
30 points, fastest dynamic performance when 
tracking multiple points, no body blocking, proven 
long-range operation, free interface software. And 
now, it's also the lowest-priced magnetic tracker. 


Flock of Birds, selected by industry leaders such as 
SOFTIMAGE, PDI, and Mr. Film for bringing human 
motions to their special effects characters, is the 
tracker to animate your next project. Call for details 
on our no cost evaluation program. 


Ascension 


Technology Corporation 


P.O. Box 527, Burlington, VT 05402, TEL (802) 860-6440 FAX (802) 860-6439 
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INCREDIBLE PERFORMANCE 


ACCUVUE 
MITACHE 


WITH A SENSATIONAL PRICE! 


Only Hitachi’s new Accuvue® Premier Series monitors deliver both. 


Hitachi’s new Accuvue Premier Series of auto-scanning 
monitors gives you much more than the competition... 
at prices that will surprise you! 

A better picture. Available in 20” and 21” models, 
Accuvue monitors offer the widest horizontal scanning 
frequency range — up to 82 kHz — for resolutions from 
VGA up to 1600 x 1280. An INVAR shadow mask and 
Elliptical Aperture Dynamic Focus are standard on all 
models to deliver clear, bright, sharp imaging over the 
entire screen. The Accuvue Premier Series even includes 
a color temperature control for the most accurate, most 
vivid colors you’ve ever seen! 


Better ergonomics. These new monitors elevate user 
convenience and comfort to a new level of performance 
with front panel microprocessor-based controls, Accufine" 
anti-glare screen coating and full MPR-II magnetic com- 
pliance. Both 15-pin and BNC connectors make it easy 
to connect the Accuvue Premier Series to your system. 

A better value. The biggest surprise is that this kind 
of high-end performance can be yours without a high-end 
price. You get all this...plus Hitachi’s unbeatable reputation 
for quality, starting at just $1,995! 

Don’t wait! For more information about the Accuvue 
Premier Series, call Hitachi America now at 800/225-1370. 


M 


HITACHI 


Accuvue and Accufine are Hitachi America, Ltd. East Coast: (201 ) 973-0774 
trademarks of Hitachi America, Ltd. Office Automation Systems Division West Coast: (510) 785-9770 
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With 8 or 16 bit, 
you muss a lot. 


With a small screen 


you muss a lot more. 


Only Spectrum/24" gives you 16.8 million colors at resolutions up to 
1152 x 910. That’s two full pages in full color. And for only $999. 


16.8 milhon colors 
‘full24-bit color 


Jor large two-page 
1152 x 910 display 


SPECTRUM /24 FOR WINDOWS. 
THE BEST 24-BiT PRICE/PERFORMANCE FOR LARGE-SCREEN DISPLAYS. 


graphics, and imaging applications like never before. Big and brilliant. 
So, if you've been looking for the best price/performance for a perfect 


It delivers a fast 75 Hz non- FASTER IS BETTER BIGGER IS BETTER picture, stop looking. 
interlaced display for flicker- : , Specs : It’s night in front of you. 
free graphics sical nti sag are = 9% = For your nearest Authorized 
; p MRIS aon Matrox 4 
Now you can afford to G2eeiSsi saa 2.0 milo) Number 9: F Reseller, call 800-334-3005. 
° ™ geass (Se 1024 x 768 . . . 
see all your Windows -based itnteranwantin pee For information via fax, 
ATI Ultra Pro: 


desktop publishing, presentation 


Note: Tests based on the PhotoStones™ 
24-bit graphics benchmark performed by 
Jon Peddie Associates on a 33 MHz 
80486-based EISA system. All units are 
in millions of pixels/second. 


Orchid Farenheit 


Diamond Stealth 


f ruevision 1024-XP 


800 x 600 


call SuperFacts“800-541-7680. 
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SUPERIMIATCH. 


by SuperMac Technology 


Diamond 
Stealth &F 

Hercules 
Graphite: 
640 Bs 480 


Available for: ISA, EISA, and VL-Bus. card utilizes true-color graphics silicon, 5 custom ASICs, and 3 MB high-speed VRAM. Includes drivers for Windows version 3.1 or later. Display support for 14"-21" multimode 
displays provides 16.8 million colors at 1152 x 910, 1152 x 870, 1024 x 768, 800 x 600, 640 x 480, with easy-to-use resolution-switching function. Display compatibility with Super) taich * 20°T True-Color Display, 
NEC models 3D, 4D, 5D, 3FGX, 4FG, 5FG, and equivalent displays, and standard VGA-, SVGA-, and VESA-compatible displays, FCC Class B approved. Five-year warranty 


©1993 SuperMac Technology, Inc. All rights reserved. SuperMac, SuperMac Technology, Spectrum/24, and SuperMatch are trademarks and SuperFacts is a service mark of SuperMac Technology, Inc. 
Windows is a trademark of Microsoft Corporation. 
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3D Studio Rises to New Heights 


elease 3 of 3D stu- 
mo dio, the latest ver- 
sion of Autodesk 

Multimedia Division’s 
modeling, rendering, 
and animation program 
for °386/’486-based 
PCs, boasts a total of 
200 new features. Key 
among these features, 
according to the Sausal- 
ito, California-based 
company, is a network 
rendering function 
with distributed proc- 
essing capabilities. 

This network ren- 
dering function is Net- 
bios-independent, which means it 
will run on any PC-based LAN or 
wide-area network, including Win- 
dows NT. As many as 9999 nodes can 
be accessed simultaneously to render 
any number of images. In addition, 
node assignment can be automatic (to 
any available machine), or specific 
machines can be assigned to particu- 
lar rendering tasks. Increasing or de- 
creasing the number of machines dur- 
ing the rendering process is also auto- 
mated. According to Bob Bennett, 
senior product manager for 3D Stu- 
dio, all of these capabilities combine 
to boost overall rendering speed by as 
much as 40 percent on a single PC. 

Also included in Release 3 are sev- 
eral new rendering features. For in- 
stance, all renderings are computed 
in a 64-bit super-true-color display 
space, which reportedly results in a 
more subtle definition of colors and 
shades. Antialiasing capabilities are 
improved with the introduction of a 
new analytical image data processor. 
Meanwhile, new display and render- 
ing gamma correction ensures that all 
colors in Release 3 appear as intended 
on any display device. 

Other improvements include an 


expanded Materials Editor; adjustable 
“video-safe” frame control; Render 
Region, which allows rendering of a 
selectable portion of the screen; DPMI 
compliance to enable the product to 
be run under Windows as an MS-DOS 
application; and automatic checking 
and color correction for “legal” NTSC 


and PAL colors. 

Comments Tim For- 
cade, an industry con- 
sultant and president 
of Forcade & Associ- 
ates, a multidisci- 
plinary design and 
communications firm 
based in Lawrence, 
Kansas, “New features 
[in Release 3], such as 
the redesigned Materi- 
als Editor, improved 
render quality, en- 
hanced lighting con- 
trol, and network ren- 
dering, add sophisti- 
cation and flexibility 
while refining the process of produc- 
ing professional-quality 3D images 
and animations on a PC.” 

Autodesk 3D Studio Release 3 is 
expected to ship in the third quar- 
ter.—Laureen Belleville, Contribut- 
ing Editor 
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Power, Ease of Use Highlight 
Premiere 3.0 for the Mac 


In version 3.0 of its Mac-based Pre- 
miere software product for the cre- 
ation of digital video, videotapes, 
and multimedia presentations, Adobe 
Systems (Mountain View, CA) has 
incorporated features that make the 
software more powerful and easier to 
use for the professional and novice 
alike. 

Filmand video professionals should 
benefit from enhancements that in- 
clude faster previewing, 99 stereo au- 
dio tracks and 99 superimpose tracks, 
a video waveform monitor, multiple 
layering, batch digitizing, and an en- 
hanced titler. For the novice user, 


meanwhile, the software offers a vari- 
ety of effects and filters, more power- 
ful motion and transparency controls, 
and preset style sheets that provide 
appropriate option settings for many 
typical projects. 

According to Adobe, the preview- 
ing capability in 3.0 makes it easy to 
preview long edits at full motion. 
Users can preview from disk at the 
full frame rate supported by the sys- 
tem; the software will compile and 
cache only those sections of a pre- 
view that have changed since the last 
preview. A Print to Video command: 
exports previews to videotape with- 
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out additional compiling time. 

Layers and virtual clips provide 
flexible creative control. Users can set 
motion, filters, and transparency in- 
dependently for each of 97 superim- 
pose tracks. With the virtual clip fea- 
ture, any area on the timeline is treat- 
ed as aclip so that multiple transitions 
can be applied to any layer. 

Especially handy for the novice 
user are the software’s preset style 
sheets, which simplify the setting of 
critical options. Presets in release 3.0 
include combinations of frame rate, 
output options, preview options, 
compression settings, and timebase; 
users can also create and store their 
own presets. 

Affording more creative effects for 
titles is the program’s new Title win- 
dow. Users can apply gradient fills to 
any object, including shadows and al- 
pha channel masks; users can also ap- 
ply drop shadows and soft edges to 
any object and then set them to show 
from any angle or distance. 

Rounding out the list of features in 
version 3.0 are a Batch Digitizing win- 
dow and an enhanced Sequence win- 
dow. The Batch Digitizing window 


stores a list of clips to be automatical- 
ly captured at one time. List informa- 
tion can be imported or exported 
from the Movie Capture window, 
from a dialog box, or from a text file. 
Sub-pixel motion and field rendering 
make motion flow smoothly. The Se- 
quence window improves and sim- 


Radius (San Jose, CA) has announced 
what it claims is the first and only 
QuickTime-based 24-bit, full-screen, 
full-motion, 30-frame, 60-field-per- 
second digital editing and production 
system for the Macintosh. 

Called VideoVision Studio, the 
new system enables users to combine 
computer graphics, text, analog and 
digital video, and sound and then 
output the result to a variety of media, 
including hard-disk drives and video- 
tape. According to the company, 
high-quality video production is 


plifies control of multiple items. It 
provides multiple item select and 
move as well as multiple item drag- 
ging to the Construction window. 
Adobe also states that the ability to 
have Print to Video pause for mouse 
clicks aids in constructing presenta- 
tions. 

Premiere Version 3.0 for the Macin- 
tosh is expected to be available in the 
third quarter for $695.—LB 
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Mac-Based Professional Video 


made possible through features such 
as on-board JPEG image compression 
and decompression, advanced adap- 
tive compression, scalable hardware 
design, and a built-in 24-bit color 
graphics interface, along with bun- 
dled versions of Adobe Premiere and 
VideoFusion. 

Other advanced features include 
SMPTE time code support, A/B roll 
editing, and extensive video special 
effects generation required for high- 
end video applications. 

According to Scott Billups, creative 


Speeding bullet 


You may think of something faster 
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director at Billups Communications 
(Los Angeles), this product is “totally 
reinventing Hollywood.” In fact, 
Billups claims that he is now “making 
a living” using VideoVision Studio for 
two upcoming television series: “A 
Day in the Life of Melrose” and 
“Dungeons and Dragons.” According 
to Billups, the quality of the output is 
impeccable and, what’s 
more, it’s “broadcastable.” 
Additionally, he notes 
that he is cutting 30 per- 
cent of his budget by elim- 
inating the need for an ex- 
pensive post-processing 
environment. “This is the 
most cost-effective televi- 
sion production system 
onthe desktop,” heclaims. 

VideoVision Studio is a 
single Macintosh NuBus 
interface that enables full- 
screen video images (640 
by 480 at 24-bit NTSC and 
768 by 567 at 24-bit PAL) 
to be input, captured, dis- 
played, edited, and out- 
put at 30 frames and 60 
fields per second. The 


product is upgradeable and scalable 
in performance through the addition 
of modules to the system’s standard 
H-Bus. Reportedly, this bus structure 
allows specialized options for use in 
the video editing and production 
processes to be added as needed. 
Stereo audio information can also be 
simultaneously digitized and stored 
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with the video data. 

Proprietary 24-bit convolution 
technology allows presentations, ani- 
mations, and any other computer- 
generated graphics to be displayed or 
output to videotape free of flicker. 

VideoVision Studio consists of a 
video interface card, connector panel 
for external video and audio connec- 
tions, extensive software controls, 
and a JPEG video compression accel- 
erator. It sells for $4499.—LB 
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A Passport to 
Multimedia 


Passport Designs Inc. (Half Moon Bay, 
CA) has announced a real-time inter- 
active multimedia production tool. 
Called Passport Producer Pro, the 
new tool reportedly offers multime- 
dia producers interactivity, path- 
based animation, external device con- 
trol, video support, and improved 
graphics and text capabilities. 

The product is a time-based pro- 


HP DesignJet 600 


HP DesignJet 650C 


than an HP DesignJet plotter. 
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duction tool that combines and syn- 
chronizes animation, video, sound, 
music, and presentation graphics in a 
real-time environment. The drag-and- 
drop user interface, called the Cue 
Sheet, enables users to flexibly create 
professional-quality, interactive pro- 
ductions. The Cue Sheet x 
presents users with a time- : 
line for integrating media 
elements. Each “cue” oc- 
cupies a single location in 
a track, matched to a spe- 
cific time slot. All tracks 
and time locations are 
clearly displayed on the 
cue sheet so the user can 
see all events or cues in a 
visual form exactly as they 
relate to each other in 
time. Multiple cues can 
be aligned at the same 
time for simultaneous 
playback. The Cue Sheet 
can also be printed in hard 
Copy. 

Cues can be media elements from 
any presentation program that saves 
files in TEXT, PICT, TIFF, PICS, or 
QuickTime file formats. All visual 


©1993 Hewlett-Packard Company. PE12312 
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cues can be seamlessly synced to a 
digital soundtrack or standard MIDI 
file. Audio cues can be 8- or 16-bit 


File Edit Cue Windows Goodies Stage 
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AIFF or Sound Designer files. 

Two important features of Producer 
Pro are the use of AppleScript, which 
enables developers to directly link to 
a variety of sub-routines, and the abil- 


ity to antialias text in real time. Also, 
developers can choose from a library 
of user-definable buttons to create in- 
teractive links, “go to” commands, 
and loops to help users navigate 
around a multimedia production. 
With path-based object animation, 
any object, including text, 
animation files, Quick- 
Time movies, computer- 
generated graphics, and 
buttons, can move on the 
screen, along either de- 
fault paths or user-defined 
custom paths. Users can 
control the acceleration 
and rate of any object’s 
movement. 

With Producer Pro, users 
can create a variety of gra- 
dient backgrounds, and all 
objects can have drop shad- 
ows and outlines for a lay- 
ered look. 

The product displays 
the final presentation on a user-cus- 
tomized “stage,” which can be a sim- 
ple color background or a picture im- 
ported from a graphics program. Visu- 
al elements can be placed anywhere 
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on the stage, and a QuickTime movie 
can play simultaneously with text dis- 
played along side, or any variety of 
other media elements the presenter 
might require. The arrangement of 


multiple objects on the stage is unlim- 
ited, and two or more presentations 
can be displayed on two or more mon- 
itors simultaneously, according to the 
company. 


Recommended configuration is a 
Macintosh Quadra with 12mB of RAM. 
Passport Producer Pro is available for 
$1495.—LB 
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Fairchild Commercializes Defense Technology 


From the activity of Desert Storm 
comes the latest in 3D graphics and 
imaging. Fairchild Defense (German- 
town, MD) has taken technology it de- 
veloped for use by the US Air Force to 
provide automated mission planning 
for tactical air strikes and has trans- 
ferred it to a powerful commercial 
product. 

TRU-D, as the product is called, is a 
family of high-performance, 3D graph- 
ics and imaging coprocessors de- 
signed for use with Sun workstations. 
TRU-D has evolved from the technol- 
ogy used in the MSS II Plus system, 
which combined digital satellite pho- 
tography with digital terrain eleva- 
tion data to produce three-dimension- 
al views in both stills and movies of 
the mission a pilot would fly before 
he actually embarked on the sortie. 


HP DesignJet 600 


HP DesignJet 650C 


The first two products in the TRU- 
D family are QuickView and QuickVi- 
sion, which will be available in the 
third quarter. QuickView is a dual- 
slot Sbus card with 200 MFLOPS of 
DSP horsepower for accelerating a va- 
riety of digital signal and image proc- 
essing applications. Libraries opti- 
mized for best performance are avail- 
able for SunVision for use with Sun 
OS and for XIL for use with Solaris 
operating systems. A “C” compiler is 
also available for users who want to 
write customer code for the board. 

Also a dual-slot Sbus board, Quick- 
Vision provides all the capabilities of 
QuickView plus adds high-perfor- 
mance 3D graphics to generate dis- 
plays directly. QuickVision can draw 
150,000 Z-buffered, lighted, Gouraud- 
shaded, meshed triangles per second. 


sono 


All DesignJet plotters use HP's pro- 
prietary inkjet technology to 
deliver clear, crisp 300-dpi or 600- 
dpi-quality monochrome plots. In 
addition, the HP DesignJet 650C, 
starting at just $8,495; produces 
brilliant colors to enhance your out- 


It can also provide hardware texture 
mapping with true perspective divi- 
sion, bilinear interpolation, shading, 
and alpha blending at 1.25M pixels 
per second. This 200MFLOPS float- 
ing-point accelerator supports image 
and digital signal processing. 

TRU-D can work with any Unix 
workstation. Although the initial 
products will be offered for Sun-com- 
patible workstations, Fairchild De- 
fense has entered into an alliance 
with Portable Graphics to provide 
plug-and-play compatibility with in- 
dustry-standard APIs, including GL 
4.0, Open GL, XGL, and XIL. The 
company plans to expand the family 
to include other Unix workstations. 
Price: $8500 (QuickView); $14,995 
(QuickVision).—LB 
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HP DesignJet plotters deliver 
monochrome or color plots 
faster than you might expect, 
starting at just 


$6,495: 


An overstatement? Perhaps. But when it 
comes to fast plotting, HP DesignJet plotters 
make their own statement. In less than 3 
minutes, the HP DesignJet 600 monochrome 
plotter produces final-quality D-size plots. In 
less than 5 minutes, the HP DesignJet 650C 
gives you the same, but in color. And at our 


competitive prices, fast plotting is 
also affordable. 


put. And we offer Adobe’s true PostScript” 
Level 2 software as an upgrade for the 
HP DesignJet 650C. 


So don’t wait a moment longer for your 
plots. Call 1-800-851-1170, Ext. 7568 for the 
name of your HP demo dealer: 


G 


HEWLETT 
PACKARD 


But think 
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*Suggested U.S. list price. Plot images courtesy of Autodesk, Inc. Adobe 
and PostScript are trademarks of Adobe Systems Inc. which may be regis- 
tered in certain jurisdictions. ‘In Canada, call 1-800-387-3867, Ext. 7568. 
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To create the terrain model used in the PBS special 
“Taller than Everest?”, TASC combined Landsat data and a 
detailed elevation data set. 


A terrain model of Mt. Ararat in northeastern Turkey was created 
by TASC for a recent CBS television special “The Amazing 


Discovery of Noah's Ark.” 


RAIN MODELING 


magine flying an F/A-18 Hor- 
net over and around the peaks 
and valleys of the Grand 
Canyon, hovering an Apache heli- 
copter dangerously close to an ex- 
ploding volcano on Maui, or ex- 
ploring faraway, alien eee 


highly detailed, computer- gener- 


ated 3D simulations of applica- 
tions such as i ey to 


truly believable modes of es 


and terrain on a budget low — 
enough to make the ex- 

perience affordable 
commercially. 


Advances in the 
technology 
facilitate the creation 
of terrain models 
for a variety 
of applications 


Previously, such simulations 


have been confined to the mili- 


tary, which had the funds needed 
to purchase the high level of hard- 


BY LAURA LANG 


ware, software, and technical ex- 
pertise required to create realistic 
models of terrain and scenery for 
mission-planning simulators. 
These days, though, as high-pow- 
ered 3D graphics systems drop in 
price and feature-rich animation 
and simulation products become 
more accessible to and easier to 
use by the commercial market, 
more and more developers are 
armed with the tools needed to 
create more realistic-looking and 
precise terrain models for use in 
computer simulations for a di- 
verse range of applications, from 
environmental to commercial to 
entertainment. 
- Most terrain databas- 
es are created by digi- 


Weed 


The Marquee’ 9000. The Marquee’ 8000. 
Engineered for The Ultimate Image. Incredible Performance and Value. 


TWO daZZling New large Screen projectors 
from the people who started all the excitement. 


Presenting the ultimate in image brightness, Special automation features and intuitive 
resolution and source compatibility! menu-driven control software make projection 
The new Electrohome Marquee 9000 and 8000 _ of even the most complex presentations a snap. 
offer extremely bright, sharp, high-resolution What's more, the Marquee 9000 and 8000 are 
images — from corner to corner. And, they're built to uncompromising standards of quality, 
able to scan up to 130kKHz to be compatible with __ reliability and service by Electrohome — the 
virtually all existing and future sources. people who pioneered large screen displays. 


\ 


Projecting an image? Hnock their socks off with Electrohome! 


HMLECTROHOME 
—— aclion Sysleng=— 
The Image of A Winner 


Call toll-free to find out more: 1-800-265-2171 
(in Canada, call 519-744-7111) or fax us your business card 1-519-749-3136. 
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tally draping photos and satellite 
imagery of actual terrain over polyg- 
onal data. Called phototexturing, 
this technique is optimal for adding 
realism to simulations incorporating 
terrain scenery. Sub-pixel antialias- 
ing techniques are then used to fine- 
tune the images and improve fideli- 
ty in the final scene. 

Creating a terrain model without 
the use of phototexturing capabili- 
ties is somewhat difficult, in that it 
requires the use of graphics soft- 
ware to apply raster patterns to the 
polygonal data. The source of the 
raster pattern could be a scanned 
photo, or it could be computer-gen- 
erated. 


BUILDING TERRAIN 


Terrain models can start as 3D 
terrain maps based on real-world 
geographic datasets, such as eleva- 
tion maps from the Defense Map- 
ping Agency or digital elevation 
models from the US Geological Sur- 
vey (USGS). One project for which a 
real-world, accurate 3D terrain mod- 
el was a necessity was the recent $3 
billion Dominegoni Valley Reser- 
voir project in Hemet, California. 
Engineers with the Los Angeles 
Metropolitan Water District used ac- 
tual terrain data collected and main- 
tained by the department, along 
with software from Intergraph Corp. 
(Huntsville, AL), to develop 3D ter- 
rain models for use in a promotion- 
al video they created to explain to 
the general public how the area 
would provide Southern California 
with not only a natural water source 
but also a recreational facility. 

It was important that the models 
use real terrain data as their base, 
says Ed Lanzara, a program analyst 
with the LAMWD. “Viewers flying 
over the area were supposed to 
know that that’s what [the area] 
would really look like [once the 
project was complete],” he says. 
The department used Intergraph’s 
Model 6780 workstation running 
that vendor’s Microstation and In- 
Roads software to generate the 3D 
terrain model, ModelView to drape 
aerial photos over the model, and 
DP Studio to simulate how the area 
would look in the future. 

Some projects don’t call for accu- 
racy to a real-world location. In 


Laura Lang Is a freelance writer based in Hern- 
don, Virginia. 


these cases, a combination of both 
real and synthetic data can be used 
to create the terrain model. 

For instance, in a project for the 
Korean military, database modelers 
at Software Systems (San Jose, CA), 
developer and vendor of Silicon 
Graphics-based modeling tools for 
the entertainment, simulation, and 
virtual reality markets, used the 
company’s MultiGen software and 
USGS digital terrain data of the 
Rocky Mountains as a resource to 
build a fictional underseas terrain 
scene for training submarine crews. 
Because they began with actual ter- 
rain data (albeit, of the Rocky 
Mountains) and didn’t have to rely 
solely on synthetic data modeled 
with MultiGen, the modelers were 
able to simulate—in about 15 min- 
utes—movement through a detailed 
underwater scene. 

Other projects may make use of 
accurate real-world data as well as 
“edited” real-world data (in other 
words, increasing the height ofa 
mountain for aesthetic purposes in 
response to art direction from 
clients). A company that has taken 
this approach is Reading, Massa- 
chusetts-based TASC. The applied 
information technology company 
has created several flyover visual- 
izations for television broadcast us- 
ing AVS visualization software from 
Advanced Visual Systems Inc. 
(Waltham, MA) as well as propri- 


etary phototexturing and image reg- 
istration software running on a Sili- 
con Graphics (Mountain View, CA) 
Onyx multiprocessing supercom- 
puter. Recent projects include a 
scene of the Himalayas for a PBS 
special and a flight over Mt. Ararat 
in Turkey for CBS’ “The Amazing 
Discovery of Noah’s Ark.” 

The most recent project, accord- 
ing to Todd Rodgers, manager of vi- 
sualization sciences, was a flyover 
of Sarajevo for a special report by 
Peter Jennings for ABC News. “Last 
winter, ABC News approached 
TASC to create a terrain animation 
over the Sarajevo region of former 
Yugoslavia,” Rodgers explains. 
“The design goal was to show 
ABC’s viewers the nature of the ter- 
rain surrounding the city. Moun- 
tains encircle the city; hence, the 
defense of structures from mortar 
and rocket fire is/was extremely dif- 
ficult.” 

According to Rodgers, TASC ac- 
quired from the SPOT satellite 
French archives both multispectral 
(20-meter resolution pixels) and 
panchromatic (10-meter resolution 
pixels) cloud-free satellite scenes of 
the city shot in late August and ear- 
ly September of last year. Because 
satellite images are natively in in- 
frared form, TASC falsely colored 
the multispectral dataset “to 
achieve a natural-appearing col- 
oration,” says Rodgers. They then 
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enhanced the spatial resolution of 
the falsely colored image by regis- 
tering both images and then re- 
placing the intensity information of 
an interpolated colored image with 
the panchromatic data. This 
achieved a falsely colored image of 
roughly 6000 pixels on a side, with 
each pixel representing a 10-meter- 
square portion of the ground. 

Once they had this image, TASC 
created the finished terrain model 
by registering the hybrid image to 
100-meter-resolution elevation data 
of the region. They then used AVS 
software to produce the animation. 
In the aired, full-motion video, the 
viewer flies over the city from the 
north, then circles and approaches 
the airport. 

At press time, TASC was investi- 
gating a project to fly over sections 
of the flooded Midwest. Initially, 
the company is viewing tapes of 


: levetoped fort use be 
3e to 0 provide a auto- 
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Landsat Thematic Mapper satellite 
imagery of the area and comparing 
the images to views captured two 
years ago. Imagery from these files 
could then be draped over topo- 
eraphic maps of the region to create 
a visual simulation model in AVS. 
The model would give television 
viewers a better idea of just how 
high the flood waters have risen. 


TERRAIN MODELS IN 
ENTERTAINMENT 


In addition to environmental, 
military, and commercial applica- 
tions, terrain models are also being 
used in the entertainment industry. 
For instance, Sega Enterprises’ 
(Tokyo) Megalopolice Tokyo City 
Battle is a recently completed simu- 
lator ride which the company plans 
to install in video arcades. The ride, 
which simulates a car chase through 


futuristic Tokyo in the year 2154, 
can hold up to eight people at one 
time. Viewers sit in a hydraulic 
flight simulator equipped with a 
large-format video screen and four- 
channel sound system. For five min- 
utes, they race through the streets of 
neoTokyo at 70 miles per hour, cov- 
ering about four miles of terrain. 

To create the simulation for the 
Megalopolice ride, Sega art direc- 
tors designed storyboards covering 
what would be seen during every 
two seconds of action in the ride. 
Using SoftImage (Montreal) soft- 
ware running on Silicon Graphics 
hardware, computer animators cre- 
ated wireframe animations of each 
storyboard to help them determine 
how much area the ride would cov- 
er as well as key events—car chases, 
battles, and so forth—the viewers 
would witness along the way. 

To keep the ride interesting from 


‘company, the jechnologe § can a 
ion a relation to pases on 
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SEARCHING FOR THE BEST TRUE COLOR 
SOLUTION IN THE UNIVERSE? 


If youre trying to visualize the perfect true color card, look no further than Pro Graphics”. 
From Media Vision. ‘The only true color solutions with enough speed, resolution and true color 
for any visualization need. At a price that’s truly affordable. Both Pro Graphics 1024 and 1280 give 
you workstation quality visualization on your PC. With 24-bits/pixel 
as high as 1280x1024 and 1024x768 resolution modes. ‘That's 16.7 
million colors, full-time, in any mode. And over four times the true 
color performance of most other popular 24-bit, high resolution graph- 
ics cards. What’s more, they support the VESA local bus interface to 
give you up to 133MB/second bandwidth. And since the 1024 

costs about half what the competition does, any other claim is just a 
pie in the sky. So when you're looking for 
powerful, affordable true color, just look for 

Pro Graphics from Media Vision. We’re creating 
true color everyone else will be looking up to. MEDIA VISION 


© 1993 Media Vision, Inc., 3185 Laurelview Court, Fremont, CA 94538. 1-800-845-5870. Fax: (510) 770-9592. 
Media Vision is a trademark of Media Vision, Inc. All other trademarks and registered trademarks are the property of their respective companies. 
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one key event to the next, the anima- 
tors inserted certain visual objects 
and animated some of them using 
the dynamics, lattice, and deforma- 
tion tools in SoftImage’s Actor pro- 
gram. In one scene, for example, an 
explosion hurls debris through the 
air and sends it in every direction, 
bouncing off walls and other objects. 

To speed production, the anima- 
tors augmented objects that were 
small, far away, or of less importance 
using photos, photoretouched im- 
ages, or computer-generated images. 
They also created key buildings by 
applying photographic textures as 
texture maps or bump 
maps onto 3D models. 

Some scenes for the 
Megalopolice ride, such as 
construction sites shown 
along the route, were 
based on existing, real- 
world locations in Tokyo. 
Developers photographed 
construction sites and 
equipment for use as refer- 
ence material and for 
adding texture to the 3D 
model. A storyboard artist 
then designed sites from 
these photos to be placed 
in the Tokyo city blue- 
print. Animator and 3D 
Studio software from Au- 
todesk (Sausalito, CA) were then 
used to create animated texture maps 
of moving signs, such as lights on the 
sides of buildings or neon signs that 
blink on and off. These texture maps 
were then rendered in SoftImage. 

Creating the visual system in 2D 
wireframe format meant develop- 
ment could progress faster and ani- 
mation sequences could be quickly 
previewed. As modelers finished 
with 3D objects, wireframe build- 
ings and characters were replaced 
with the textured 3D versions. The 
entire project took about 14 months 
to complete. 


A BIRD’S-EYE VIEW 


In contrast to Sega’s Megalopolice 
ride, which is a passive viewing 
system, Paradigm Simulation’s (Dal- 
las) F-18X is an interactive four- 
minute simulated flight in an F-18X 
during wartime. Using a joystick 
and throttle thrust controller, users 
take off from a navy carrier and fly 
over 3D landscapes searching for 
enemy targets, interactively control- 
ling direction and altitude. Enemy 
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airplanes have been modeled into 
the simulation, so the user can en- 
gage computer-controlled aircraft in 
dog fights. 

The F-18X flies over 80-by-80 
nautical miles of terrain created by 
Paradigm. Paradigm used 3D topo- 
eraphic maps as the base for the ter- 
rain model, stretching vertices of 
mountain tops to make the terrain 
more rugged and mountainous for 
entertainment’s sake, says Mike 
Smoot, the company’s vice presi- 
dent of sales and marketing. They 
used phototexturing to apply tex- 
tures to polygons of the terrain mod- 


el, and they modeled each object in 
the database, such as buildings and 
the carrier where the F-18X is based, 
individually using Software Sys- 
tems’ MultiGen software. Objects 
that don’t move (such as buildings) 
are attached to the database and are 
statically linked to the terrain mod- 
el. Objects that do move (such as ve- 
hicles or exploding buildings) are 
linked dynamically to the database 
from Paradigm’s application prod- 
uct, VisionWorks. VisionWorks let 
the creators define the points of 
view, the number of view ports, the 
time of day, flight directions, and 
special effects (such as aircraft 
bursting into flames). 

Objects such as brick buildings— 
which participants pass by at about 
400 knots—were created using a 
random hand-edited texture map of 
bricks. Other objects were phototex- 
tured so they can stand closer 
scrutiny. For instance, Paradigm 
created the deck of the aircraft carri- 
er with photos of a Dallas street 
edited and modified specifically to 
look like an aircraft carrier deck. 


According to Smoot, Paradigm 
hopes to sell the software portion of 
the game as well as variations of the 
game to game manufacturers. 

While the applications discussed 
here are only a small sampling of 
what’s being done with 3D terrain 
models, many in the industry feel 
that simulations in the future— 
whether created for commercial, en- 
vironmental, or entertainment pur- 
poses—will become increasingly 
photorealistic. However, the actual 
use of 3D terrain models in these 
applications, most people agree, 
hinges on overcoming two immedi- 
ate obstacles. 

First, visual simulations 
involve an enormous 
amount of data. During a 
real-time flight, for in- 
stance, the viewer or 
participant might see 20 
to 30 miles of terrain. 
Though the cost of high- 
end graphics processing 
hardware to manipulate 
terrain datasets is drop- 
ping, these systems may 
still be too pricey for 
some companies or gov- 
ernment agencies. Silicon 
Graphics, for one, hints 
that it is working on creat- 
ing an “affordable” desk- 
top machine with built-in high-end 
image generators to handle effects 
like fade-level-of-detail. The prod- 
uct is expected by mid-1994. At the 
same time, software developers are 
adding many high-end rendering 
techniques to products, making the 
technology more affordable. 

Second, geographic datasets can 
be expensive to purchase or collect 
and, in some cases, may not be 
available. In addition to commercial 
digital datasets like the USGS’ topo- 
graphic maps, many users are buy- 
ing remotely sensed satellite im- 
agery. Recently, the United States’ 
operational Earth observation satel- 
lite system, Landsat, was funded 
through the 1990s. Landsat 7— 
scheduled to launch in 1996 or 
1997—will support data resolution 
to 5 meters and will transmit stereo 
images. Until that data becomes 
available, cost-effective realism for 
small areas of terrain can be pro- 
duced using aerial photography and 
softcopy photogrammetric tools to 
extract elevation information from 
the photos. CGW 


OPENING WINDOWS 
TO A WORLD OF SOLUTIONS 


In the world of Windows NT, Intergraph's applications bring a new 
level of power and sophistication to the technical desktop. 


The computer graphics industry has made another leap forward. Under Microsoft's 
New Technology operating system, popular business programs and Intergraph’s 
technical applications can run alongside each other on the 
“The Microsoft-Intergraph same computer. The same friendly Windows environment 
alliance provides a full range — appears throughout the applications — word processing, 
of technical applications, — spreadsheets, architecture, civil engineering, mapping, and 
as well as a wealth of all the rest. CAD users can now spend time designing and 
personal productivity tools — drafting, not navigating through the operating system. 
complete solutions for the 
technical desktop.” 


Paul Maritz, Microsoft 
Senior Vice President of 5} ‘its | NTERGRAPH 


Continued ... 


includes a robust set 
of 3D capabilities and 
gives you a variety of 


ways to render models. ” 


MicroStation is general-purpose 
a CAD software that runs on 

Pls, Macs, and UNIX workstations. Itis a 
primary tool in Intergraph's solutions for 
the technical desktop. If you appreciate 
the economy of Pls but need sophisticated 
design power, take a look at MicroStation. 
lt Means a more productive, more profitable 
future for you and your company. 


[ A | should give you the productivity 
edge you need to be competitive 


in today’s business environment. You need a 
tool that streamlines the process of drafting, 
as well as a modeler that 
helps you create virtually 
any object — fast. You 
should be able to store 
design data in relational 
databases without 
programming. Your 

Infoworld future depends on the 

ability to share data 

with your design team and other operations. 
MicroStation software gives its users this level 
of proficiency. And keeps them in tune with 
the best in applications solutions. 


“MicroStation 


Intergraph introduces 
MicroStation Version 5. 

It refines a product that is 
considered the state of the art in 
CAD graphical user interfaces 
(GUI). In doing so it boosts CAD 
to a higher level of usability. 


MicroStation Version 5 brings renowned 
integration advantages to designers and 
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engineers who need to run 
in the Microsoft Windows 

business environment — Windows, 
Windows for Workgroups, and Windows NT. 


Software that puts you in charge. 


Today, user friendly means more than easy — 


it means software that empowers you. You 
control MicroStation through a graphical 
command center featuring icon command 
buttons ... pull-down menus ... tear-away 
palettes ... multiple, resizable overlapping 


views. The display is sleek. With no perceptible 


repaint, Version 5’s graphical user interface 


seems to float over your drafting and design area. 


MicroStation runs as an extension of the way 
you work. Choose from unique Workspaces 
designed for your profession. They configure 


the graphical CAD desktop for you and manage 


the computing environment to your 
needs. Even discipline-specific drafting 
styles are provided. And it’s all tailorable: 


Graphically build your own pull-down menus 


and palettes. Rearrange fields in dialog boxes. 
Disengage commands. You’ve got the power 
to create the interface that best meets the 
needs of the task at hand. 


CAD software should accommodate the way 
you think, work, learn — even change your 
mind. You should be able to select a different 
dimensioning system right in the middle of 
a command. Or modify a shape and have 


exotic features as nonuniform 


MicroStation 
integrates with 
your favorite 
Windows business 
applications. 


) > 


i, 


“MicroStation PC ts an excep- 
tionally usable, powerful 


package with such rare and 


February 23, 1993 
MicroStation PC, 4.0.3 


rational B-splines.” 


PC Magazine 


all of the dimensions automatically change. 
Simple actions — like grabbing a line or 
object — should be so fast that they require 
no conscious effort. MicroStation performs 
functions like these as a matter of course. 
Other CAD software simply can’t. 


Store information in popular 


relational databases — without 
programming! 


A powerhouse of features gives 
you the productivity edge! 


MicroStation offers more 
functionality in one package 
than any other CAD software. New 
dimension-driven design options 
help you design intelligently using 
geometric and dimensional constraints. 
Apply variables to the constraints 
and save your design for reuse 

with different parameters when you 
create similar objects or parts. These 
and more new capabilities — like user- 
defined linestyles and associative 
patterning and hatching — provide the 
most complete drafting environment 
available. 


Powerful tools help you create freeform, mathe- 
matically precise surface models. Model virtually 
any object, no matter how complex. Perform 
trim, blend, fillet, and Boolean operations 
between surtaces. You've got the simplicity of 
solid modeling without the overhead. 


Visualizing your designs is easy and cost-effective 
with MicroStation’s new photorealistic rendering 
capabilities. Light sources, shadows, transparen- 
cies, depth cueing, anti-aliasing, and bump 
and pattern mapping help you market your 
designs. You can even create flythrough 
animations and play them onscreen for your 
clients. MicroStation is a powerhouse of 
features in one package. 


The best tool for the ‘90s production environment. 


Users value the way MicroStation performs 

in the production environment. On large 
projects, it’s a clean-running, fast performer. 
One user said, “MicroStation is an all-encom- 
passing system ... capable of covering all facets 
of project management, not just design and 
drafting.” 


MicroStation users enhance productivity through 
real-time data sharing. True file referencing 
allows each member of a workgroup to easily 


WA MicroStation 


MicroStation Version 5 
reads and writes to 


AutoCAD .dwg format. 


“Compared to DataCAD, AutoCAD, and 


VersaCAD, MicroStation is much faster ...” 


Computer-Aided 
Engineering 


and safely share files concurrently with others. 
It’s peer-to-peer sharing of design information 
while everyone continues working — across 
multiple hardware platforms and networks. 


Run MicroStation with other Windows appli- 
cations. Cut and paste graphics in a Word 
proposal. Link document text with your 
MicroStation design file. Drive MicroStation 
graphics with an Excel spreadsheet. Embed 
sounds and messages in your design file. 


All in all, if you combine MicroStation’s integra- 
tion capabilities with Windows’ data sharing ae re py ea a a 
capabilities, you’ve got just what you'd expect co oe 

from a’90s CAD product. And you have a clear 

erowth path to Intergraph’s sophisticated 
application solutions for UNIX and Windows NT. 


518240 
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MGE geographic infor- 


In some industries, 25 years is 
Ms ot much. In computer graphics, 
25 years is the lifetime of the industry. 

For almost a quarter of a century, Intergraph 
has developed computer graphics systems 
— hardware, software, and support — 

for industries that rely heavily on maps, 
engineering drawings, and models to 
convey information. 


limb the Statue of Liberty, ride Swiss Rail 

through the Alps, use the 1993 Rand 
McNally Road Atlas, or take a break with the 
world’s most popular soft drink. In these 
unexpected places — and hundreds of others — 
you'll find the results of 
combining Intergraph’s 
computer graphics 
experience with users’ 
ingenuity. 


With Intergraph's 


mation system, 


Gobbell Hays 
Partners Inc., 

a 32-person firm, <s 
uses MicroStation and ModelView from 
Intergraph to design laboratories for corpora- 
tions and universities. Says firm president 
Ronald Gobbell, “Three-dimensional modeling 
shows the scientist exactly how his lab is going 


lo look.” With MicroStation, Gobbell Hays can 


customize and reuse cells with symbols of equip- 


ment, cabinets, and other basic lab features. 


support network continues to earn top ratings 
in customer satisfaction surveys. The most 
recent Daratech /ndustry Update quotes a 
wide range of Intergraph users satisfied with 


Intergraph users range from 
small offices or departments to 
large multinational firms, and 
their projects run the gamut 
from single drawings to 
complex aircraft carriers. 


The Intergraph advantage. 

The arrival of a powerful new Windows oper- 
ating environment means that for the first 
time, hundreds of thousands of microCAD 
users will have access to the functionality 
and technical sophistication of Intergraph 
applications. 


Californias Division their systems. Intergraph’s 
track record of technological 
stability and continuity is 


important. 


Olé OLE 


Integrate CAD processing with 
other Windows applications such 
as Word and Excel by taking 


of Mines and Geology [PStsnanasamimisnsdadmatianannaaeiarmien a 


will provide digital [na iy a Oe 
maps to enable 


Californians to deter- 
“Intergraph has given me a 
mine if they live in é 
competitive advantage for a 
risky earthquake or 
number of years.” 
landslide zones. 


“No other vendor could have 


advantage of complete support 
for Microsoft's Object Linking and 
Embedding (OLE) technology. 


Long-term pa rtnerships given us total binary file compatibility for all 
with customers worldwide. these years.” 


Intergraph's reputation for top-notch ‘I'm a firm believer that they have the best CAD 


customer service follows the company around 
the globe as international business steadily 
increases. Intergraph’s extensive customer 


product on the market.” 


Daratech Industry Update 
November 1992 
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Linvatec Corporation uses the high-performance solid modeling technology in 


Intergraph's Engineering Modeling System (EMS) to design products for least invasive 


surgery. The process of identifying and developing new and innovative products is Intergraph IS the world 5 largest 
fundamental for growth in independent development site 


the health care industry, and for Windows NT applicat ons 
Linvatec credits 
Intergraph systems 


for providing 


a o Low-cost suite of AEC applications 
strong : 
u Feature-packed and available at a low cost, Intergraph’ 5. 
“MasterWorks applications for architects and civil engineers : 
_ bring a new level of power and value to the technical 


| desktop. Intergraph brings to the Windows world func- 


Technical leadership. New opportunities arise tions formerly available only in high-end CAD sie 


; The M te We ludes t li ti 
He a ha ) when you go with the CAD standard. po ph ian ei alae 
The list of disciplines addressed with Intergraph : RoadWorks — spanenitotl ibe 


software is one of the longest in the industry — MicroStation can give you a foot in the door : DesignWorks — architectural au : 
and continues to grow. on major projects around the world. For _ CogoWorks — -coordinate geometry — 
h a : FrameWorks — -structural modeling 
example, the U.S. Army Corps of Engineers : : 
Eg es . SiteWorks — site design — 
and their subcontractors use MicroStation- 
based applications. On the massive Hong 


Kong airport project, Intergraph has been a 
named CAD supplier in the four contracts ; Affordable, ‘expandable geographi a _ 
S information systems (GIS) . 
With the Modular GIS. Environment (we) iio | 
for the PC, Intergraph gives you the best of both worlds — 
the power of the world’s leading GIS on the world’s most 


competitive edge. 


Aeronautical charting ¢ Architecture « 
Cartography ¢ Civil engineering ¢ Dispatch 
management ¢ Document management e 
Electronics design ¢ Energy exploration ¢ 
Environmental resource management ¢ 
Facilities management ¢ Geographic 
information systems ¢ Image processing ¢ 
Industrial design ¢ Manufacturing ¢ 


. Whatever ‘your project, Naser wi I 
: master your design challenges. 


announced so far. Through numerous 
contractors and subcontractors, Intergraph 
applications will play a major role in design- 


Mechanical engineering ¢ Photogrammetry ¢ ing and building the new airport and popular computing platform. Using MGE PC solutions, 
Plant design © Publishing Ship design « township, as well as the railway that connects ——_you can build an integrated, powerful GIS without invest- 
Saat Tel 1 ERIN G them to Kowloon and Hong Kong. _ ing large amounts of time, money, or sources. Start with 
ying ¢ Lerecommunicaions ¢ UrDdan | -asingle PC and add workstations and phisticated soft. oS 
planning Utilities — gas, electric, water ‘ware as your needs grow. Or expand your existing MGE 
Designed for Windows NT — the new network with cost- effective PC seals. MGE PC solutions s 
Technical Desktop Series workstations. “include: 


Intergraph has traditionally supplied complete = MGEPC-I— database creation and projet management 
ae Grid ue PC - an Nobees | and a ; . 


software and hardware solutions. In keeping 
with this tradition, Intergraph offers its own 
systems designed for Windows NT. They’re 
optimized for CAD immediately out of the 
box, with full networking capabilities built-in. 
So it’s simply plug-and-play, And with an 
Intergraph workstation, display clarity, high 


resolution, and graphics performance make 


deers : | viewing your work a pleasure. 
In 39 of the 50 departments of transportation 


in the United States, Intergraph applications for These fast, affordable systems are perfect for 
running the new technical applications from 
Intergraph, along with thousands of other 
applications that run under Windows. And 
transportation infrastructure. workstations in the Technical Desktop Series 
are fully interoperable with other systems 
on your network. 


surveying, civil engineering, and GIS enable 


ihe DOTs to design and maintain the nations 


The TD 1 DOS workstations contain an 
Intel486™ microprocessor. 


Continued ... 


CALL 800-345-4556 today 
for an Intergraph Solution 
Center reseller or sales repre- 
sentative in your area. 


Workgroup integration. 


Intergraph pioneered reference files, the 
technology that enables each member of a 


workgroup to easily share designs with others. 


And, since .dwg files can also be referenced, 
you can work with AutoCAD-created data in 
MicroStation. In the Intergraph distributed 
computing environment, you share informa- 
tion, printers, plotters, and storage devices — 
and see dramatic savings in time and money. 


Integrated applications. 


Intergraph’s integrated data management 
architecture provides access to technical 
information within applications and across 
disciplines. This means that Intergraph's 
applications can address an entire project 
workflow from end to end. Access to informa- 
tion across disciplines is made even easier by 
the fact that all applications feature the same 
easy-to-learn-and-use graphical user interface. 


Smooth operation between operating systems. 


Many of Intergraph’s customers operate on 
networks that include a mixture of worksta- 
tions and PCs, so interoperability is essential. 
Because Intergraph application file formats 
are common across hardware platforms, there 
are no problems of data incompatibility or 
translation, and sharing data is easy. Also, 
basic Windows NT includes all the tools 
needed for TCP/IP communication with our 
UNIX-based systems, so users can mix UNIX- 
based and Windows NT-based workstations in 


their networks and enjoy smooth interoperability. 


Relational database support. 


Intergraph data management tools feature 
built-in interfaces to Oracle, Informix, and 
other database management products. This 
support of leading databases in multiple 
environments enables you to create links to 
them without programming. 


Intergraph® is a registered trademark and CogoWorks, DesignWorks, EMS, FrameWorks, MasterWorks, ModelView, RoadWorks, SiteWorks, and Solutions for the Technical Desktop are 
trademarks of Intergraph Corporation. MicroStation® is a registered trademark of Bentley Systems, an Intergraph affiliate. The Intel Inside logo is a trademark of Intel Corporation, Other 
brands and product names are trademarks of their respective owners. Copyright 1993 Intergraph Corporation, Huntsville, AL 35894-0001. 
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Innovative technology — once the domain of high-end systems — is now available on the 
technical desktop. For a more productive future, this is what you need. . . 


Growth path. 


If you choose to upgrade your hardware or add 
other high-end technical applications, Intergraph 
gives you a growth path. You can upgrade your 
system and continue to share files. 


Open systems and industry standards. 


Your investment in hardware and software is 
protected by Intergraph’s continuing support 
of major standards for computing, network- 
ing, drafting, and design. 


Value-added services. 


Intergraph also provides support in the form of 
project implementation, customization, systems 
integration, training, and worldwide service 
and maintenance. 


Call 800-345-4856 for information on 
Intergraph products for Windows/DOS and 
Windows NT. 


INTERGRAPH 


Solutions for the Technical Desktop 


O ne of the more fashionable trends in the CAD/CAM industry 
these days is the quest to achieve a “true” 3D design-to-manu- 
facturing process. Toward that end, vendors are rolling out prod- 

ucts that they claim provide a “totally integrated” 3D solution, and 

os , more and more sessions at trade shows fea- 

THE GOAL OF “TRUE” ture users who speak to their peers about the 
3D DESIGN TO strides they’ve made toward achieving a 


MANUFACTURING IS _ true” 3D engineering process. — : 
ELUSIVE, BUT THOSE The thinking that goes along with this trend 
7 


is that an integrated 3D process will create a 


WHO REACH FOR IT means of quickly envisioning, refining, and 
OFTEN REALIZE engineering a design idea through the use of 
SIGNIFICANT BENEFITS “virtual prototyping”—and that major benefits 


in cost savings, time to market, and product 

quality will naturally result. 
But before you rush headlong toward the Holy Grail of achiev- 
ing a “true” 3D design-to-manufacturing process, there’s one thing 


In order to speed 
the Wonder 
Jamminator guitar 
to market in time 
for the Christmas 
buying season, the 
industrial design 
firm of IDEO relied 
heavily on the 3D 
modeling 
technology of 
Hewlett-Packard’s 
ME30 CAD/CAM 
System. 


Image courtesy of Visionary Design Systems 
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- The benefits of a 3D design-to-manufacturing process were evident in the success Apple Computer had when it used the technology 


you might want to keep in mind. It 
doesn’t really exist. 

“A true 3D design and manufac- 
turing process is an ideal, like God 
or democracy,” says Steven Wolfe, 
publisher of the “Computer-Aided 
Design Report,” an industry news- 
letter based in San Diego. “It’s some- 
thing that helps us think about reali- 
ty. Just because we can’t reach the 
pure ideal doesn’t mean we can’t 
think about it. But any idea has to be 
tempered by practical experience.” 


DEFINING “TRUE” 3D 


By the strictest definition, a 
“true” 3D design-to-manufacturing 
process would be completely devoid 
of any 2D tools. You’d start with 3D 
sketches for initial product design, 
then complete the design engineer- 
ing process using 3D solid model- 
ing. After that, the data from the sol- 
id model would be used as the con- 
trol document to drive _ all 
downstream processes: analysis, 
simulation, tooling, and machining. 
No 2D drawings. No 2D drafting. 
Just 3D data. 

While some users have come 
closer than others to achieving this 
ideal, many experts and users agree 
that obtaining this absolute vision is 
unrealistic. 

In fact, says Peter Marks, manag- 
ing director of Design Insight (Los 


Arielle Emmett is a freelance writer based in 
Wallingford, Pennsylvania. 
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. _ _ to speed up the design and manufacturing processes of its Quadra 800 product. 


Gatos, CA), a CAD consulting firm, 
in some cases the quest to achieve a 
“true” 3D engineering process may 
even be counterproductive. The 
thing users must keep in mind, he 
says, is that while a 3D solids data- 
base that drives a manufacturing 
process might work beautifully for 
one set of products or companies 
within a manufacturing sector, it 
might work poorly in a different in- 
dustry with different products and 
product mixes. 

“The role of 2D or 3D depends on 
the product,” Marks says. “For ex- 
ample, there are some product de- 
signs that are suited to 2D design— 
such as planar mechanisms. There- 
fore I don’t think you can say 
everyone must do 2D or 3D; it de- 
pends on the process.” 

Two-dimensional processes also 
continue to serve as a useful way to 
document designs, even within 
companies that have moved to a 
fundamentally 3D engineering proc- 
ess. And even Evan Hirsch, an in- 
dustrial designer with Acme Animo- 
tion Group (Hoboken, NJ), a design 
modeling firm committed to the 
idea of 3D design and engineering, 
makes the point strongly that the 
initial product design process “has 
to start in 2D, whether it’s a sketch 
on a piece of paper or just a form 
you visualize. Two dimensions will 
play a role visually because that’s 
the way our eyes see things,” he 
says. “Even though we see in 3D, we 


convert back to 2D; and you still 
have to have a foundation in 2D to 
understand curves, lines, and com- 
position.” 

Richard Buday, president of 
Archimage (Houston), a design firm 
dedicated to computer-based visual 
arts, also points out that 2D has an 
important role to play in formulat- 
ing and communicating design 
ideas. 

A simple example: If you’re try- 
ing to show the relationship be- 
tween the top of a bolt and the clear- 
ance directly above it to prove or 
disprove whether a screwdriver 
could take it out, a 3D view would 
not be as clear as a 2D view, because 
it’s a 2D problem. 

“Two-dimensional drawings have 
an important role to play in repre- 
senting the object you’re designing, 
to communicate that object to your- 
self and others,” Buday maintains. 
“A schematic representation re- 
duces an idea to its bare essence, so 
you can communicate only that 
[idea] of interest. As an architect, for 
example, I would find it unfortunate 
if we eliminated elevations and plan 
views—for example, a floor plan or 
top view. These are tremendously 
useful to us. 

“There is a time and place for 
everything,” Buday continues, “and 
3D is not only unnecessary but 
detrimental in some instances.” 

Nevertheless, Buday says his 
preference is for designing in 3D— 


and using 3D modeling tools. “The 
best designers in architecture have 
always designed in 3D,” notes Bu- 
day. “They’ve done this through 
sculpting with clay: building model 
after model on a variety of scales, 
tearing it apart, building it back to- 
gether again, until it looks and feels 
right. So what they were doing was 
designing in 3D. But at the same 
time, 2D has always played a role in 
that creative process.” 

Designers today are caught be- 
tween the availability of sophisticat- 
ed modern tools and their own mys- 
terious habits of creation, Buday 
contends. “A real designer with an 
open mind has more than enough 
tools today at his disposal to be 
spontaneous and freeform in think- 
ing, both unencumbered and cre- 
ative in a 3D environment with 
mouse and digitizer,” he says. “But 
the problem in applying 3D comput- 
er tools is that many designers still 
feel uncomfortable with the inter- 
face.” 

Buday believes, however, that the 
quality of the newest generation of 
design tools will turn things around. 
“You are going to see [the emergence 
of] a true 3D process to increase effi- 
ciency, time to market, and quality 
of products,” he predicts. “The new 
tools are responses to designers’ vo- 
cal opposition to the previous gener- 
ation of modeling tools.” 

But even if a “true” 3D design 
process is unattainable today—or 


even undesirable, in some cases— 
there is no denying that many com- 
panies who have moved closer to- 
ward the ideal of a 3D engineering 
and manufacturing process have re- 
alized some important benefits. 

Indeed, says Steve Wolfe, the 
benefits of a 3D process can be as- 
tonishing. With 3D models, he 
says, you can be sure you’ve got 
the product right before you make 
it. You can make better decisions 
about the product geometry, con- 
figuration, and function and the 
way it looks, feels, and behaves, 
even before any physical prototyp- 
ing is done. 

“If you make those decisions cor- 
rectly before designing the produc- 
tion tools, you save so much money 
you can’t believe it,” says Wolfe. 
“Tt’s breathtaking. You save not only 
in time to market but also in mis- 
takes not made and reworking not 
done. And you don’t have to rebuild 
your tools, or retool drawings to fix 
the tools.” 


3D MODELS SHINE 

Anecdotal and “hard data” from 
the manufacturing sector support 
Wolfe’s contention. Large, progres- 
sively computerized companies are, 
at the very least, moving rapidly to- 
ward a heavier emphasis on solids 
and surface 3D models as control 
documents and “drivers” of produc- 
tion and many concurrent and 
downstream processes. 


The most successful companies 
reorganizing around 3D models ap- 
pear to be those producing products 
of moderate complexity. Some lead- 
ing-edge companies claim they al- 
ready see substantial cost savings, 
quality improvements, and time-to- 
market benefits in the transition 
from 2D drafting to 3D design, rapid 
prototyping, analysis, and NC tool- 
ing. Still others say that the human 
element of reorganizing around 3D 
tools is as daunting as the tools 
themselves. 

According to John R. Baker, Uni- 
graphics product manager at 
EDS/Unigraphics (St. Louis), the 
success of a 3D process “depends on 
how the organization is implement- 
ing it and utilizing it. The CAD tools 
are generally available today and the 
vast majority of applications sets 
can handle 3D geometry, from man- 
ufacturing analysis to quality assur- 
ance to visualization.” 

But a progressive company must 
also meet the interdependency re- 
quirements of outside suppliers and 
clients. There is the rub. 

“In the prosthetic implant busi- 
ness, for example,” says Baker, 
“many companies making hip joint 
replacements have managed to work 
only from the three-dimensional da- 
ta model. However, the US govern- 
ment requires that 2D drawings be 
created so that the Food & Drug Ad- 
ministration has a record of the ac- 
tual implant. A design is therefore 
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conceived in 3D, and tooling is pro- 
duced in 3D, but 2D is still part of 
the process because of regulatory in- 
formation.” 

Some of the most surprising data 
on the success of 3D comes from De- 
sign Insight’s Peter Marks, who, 
with EDS, undertook a study of nine 
CAD/CAM users in America—Ap- 
ple Computer, AMP Incorporated, 
Eastman Kodak, GE Aircraft En- 
gines, Heidelberg Harris, Kennamet- 
al Inc., 3M, Motorola, and Navistar 
International Transportation Corpo- 
ration. According to Marks, the 


study showed that “half of the eight 
winning competitive strategies of 


these companies are directly tied to 
the use of 3D.” 

In all these companies, however, 
adaptation of 3D design-to-manufac- 
turing techniques, including organi- 
zational streamlining and customer- 
and supplier-oriented changes to ac- 
commodate 3D, were highly indi- 
vidualized and suited the compa- 
nies’ particular needs. 

For example, Marks found that 
leading-edge design firms’ use of a 
single solid/surface model allowed a 
closer integration of industrial de- 
sign, mechanical packaging, and 
manufacturing engineering func- 
tions. 

“Until now there’s been a real gap 
between styling and engineering,” 
he says. “Yet the study showed that 
the 3D models-driven approach 
eliminates the need for most 2D 
drawings, while producing more 
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eye-catching, ergonomically pleas- 
ing designs that help win customer 
allegiance and purchases.” 


TIME IS OF THE ESSENCE 

The same study showed that cer- 
tain manufacturers (for example, 
Apple Computer) who emphasize 
solids-driven CAD/CAM have been 
able to significantly shorten product 
development cycles and more rapid- 
ly respond to customer needs—with 
the added benefit of realizing high 
current savings in tooling costs. A 
third important practice was the em- 
bedding of specialized engineering, 
ergonomic, or other knowledge par- 


ticular to the company’s design of 
manufacturing goals (also known as 
“best practices”) directly into 
CAD/CAM software. 

For example, a computer compa- 
ny like Apple Computer might em- 
bed “look and feel” practices into its 
design software, while a company 
like GE Aircraft Engines might in- 
stall aerodynamics knowledge par- 
ticular to its design goals, Marks hy- 
pothesizes. 

Another important strategy, says 
Marks, is “globally linked design 
and manufacturing.” This is done 
through the establishment of a com- 
mon CAD framework and good net- 
work communication between dis- 
persed operations and suppliers. “A 
3D model is a great advantage here,” 
he explains. “You can have tools 
and designers abroad and use the 
best resources worldwide, linking 


people globally.” 

Though other winning practices 
were only peripherally linked to 
CAD and 3D, the EDS/Design In- 
sight study found that the best com- 
panies have multiple disciplines us- 
ing the same 3D database. And even 
though organization-wide adoption 
of 3D may still not be fully realized, 
3D clearly makes a difference in the 
successful use of CAD. 

While there are several variables 
that determine whether or not a 
company will be successful in im- 
plementing a 3D CAD strategy, 
Marks says his study showed that, 
generally speaking, “the most suc- 
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cessful uses of solid modeling have 
been in companies with moderate 
product complexity.” 

In other words, companies with 
fairly simple product lines, assem- 
blies, and parts frequently can’t de- 
rive the tooling and economies-of- 
scale advantage associated with ful- 
ly automated, solids-driven CAD/ 
CAM. At the other end of the spec- 
trum, companies with products and 
product lines of vast complexity— 
for example, aerospace companies 
producing millions of parts—may 
find that sweeping attempts to adopt 
a solids-driven approach across the 
board falls woefully short of the 
mark. 

“The level of solid modeling 
database complexity has just not 
been adequate [for these companies’ 
overall needs],” says Marks. And 
that fact is a reason why 2D drafting 
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OIL SATURATION 


Oil saturation levels in an underground reservoir. 

Image combines multiple visualization techniques: color, horizontal 
slicing, arbitrary cutting planes, color spheres and vector arrows. 
Data courtesy of IBM, Kingston, New York and John Killough, University of Houston. 


Make your workstation think its dreaming, 


‘Try IBM Visualization Data Explorer, the ¢ Quickly correlate data from various sources, 
advanced visualization software for your such as simulations and observations, and view 
SGI, Sun, HP or IBM RISC System/6000° them together. 
workstation... free for 60 days. ° Directly produce exciting animations from time 

series without production nightmares. 

IBM Visualization Data Explorer gives you Data Explorer also has a powerful, extensible 
new control over your data...and new insights tool kit that provides fast access to a broad range 
into their meaning. Yet Data Explorer is easy to of sophisticated functions, both visual and com- 
use because it lets you visualize data in ways putational. 
you ve never dreamed of—without getting bogged Whether youre a visualization novice or 
down in the technology. expert, you can try Data Explorer on your work- 

Here are just a few of the things you can do station, free for 60 days, no strings attached. 
with Data Explorer: Call: (800) 388-9820. Or write IBM Visualization 
* Freely combine different visual techniques Systems, T.J. Watson Research Center, 

within the same image. P.O. Box 704, Yorktown Heights, NY 10598. 


IBM is a registered trademark and RISC System/6000 is a trademark of International Business Machines Corporation 
SGI is a trademark of Silicon Graphics, Inc. Sun is a registered trademark of Sun Microsystems, Inc 

HP is a registered trademark of Hewlett-Packard Company 

© 1993 IBM Corporation 
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and documentation may continue to 
play a significant role in the engi- 
neering and manufacturing process- 
es of many companies for quite 
some time. 


3D SUCCESS STORIES 


Still, there are a growing number 
of companies, both large and small, 
who can testify to the success 
they’ve had in moving to an engi- 
neering and manufacturing 
process that is largely 3D in 
nature. Probably the com- 
puter industry’s most com- 
pelling success story is Ap- 
ple Computer, which uses an 
almost completely 3D solids- 
driven process to power all 
downstream engineering and 
manufacturing applications, 
including the design and pro- 
duction of several major 
computers, among them the 
PowerBook and the Quadra 
800. 

According to Marjorie An- 
dresen, manager of Apple 
Computer’s mechanical CAD/ 
CAM group, the transforma- 
tion to 3D has taken only a 
few years. “All of our design 
work is in 3D,” she says. “We 
were using 2D only four 
years ago, but as products be- 
came more complex, it be- 
came more difficult to main- 
tain a 2D database. Yet once 
we had an opportunity to 
move to 3D and designers 
started working in it, they got 
the feeling of how powerful 
it 1s.” 

Today at Apple, styling 
generally begins in the indus- 
trial design department with 
Vellum, a Macintosh-based 
2D drafting product from Ashlar. Al- 
ternately, the stylists begin “sketch- 
ing” in 3D with Alias Studio, then 
export the rough style concept via 
IGES to Unigraphics UG Solids, Ap- 
ple’s primary CAD/CAM system. 

“The sketches are not very de- 
tailed; there are no interior features 
sketched at all, just the product 
shape and basic dimensions,” An- 
dresen says. “We take that informa- 
tion from it and build a 3D model 
right away. If you look at Apple 
[products] in particular, our shapes 
can be difficult to visualize in 2D, 
because we’ve become very curvy. 
Working in 3D means we have no 
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ambiguity; we know what the prod- 
uct is going to look like. Solids also 
give us an opportunity to check for 
any interferences in the design, 
rather than waiting for a physical 
prototype.” 

Physical models are done early in 
the process using stereolithography. 
“But our process is highly driven by 
the 3D model,” she continues. “The 
model is handed off from industrial 


After creating an initial series of sketches in 2D, 
product designer Evan Hirsch of Acme Animotion 
moved to 3D modeling to examine this shampoo 
bottle’s aesthetic design, functionality, and 
manufacturability. The 3D process eliminated the 
need to create a prototype model, shortening the 
design-to-manufacturing cycle by several weeks. 


designers to product designers; they 
take the styling model and engineer 
it. We build our prototypes directly 
using that 3D data on site in our 
model shops; and we assign that 3D 
data and that’s how we build the 
tooling—the molds and dies.” 

Andresen says the process has al- 
ready paid huge benefits in time 
savings. The Quadra 800, for exam- 
ple, released last February, took only 
a year from initial sketch to market 
release. “Normally it would have 
taken 18 months with a 2D process; 
and two years with sketches.” 

Part of the time savings resulted 
from the ability to implement con- 


current engineering practices. “In 
the old process, it would take two to 
eight weeks to make a CAD drawing 
of a part to go out to manufacturing; 
the process was serial, and manufac- 
turing was always waiting for some- 
thing,” Andresen says. 

“With Quadra and PowerBook, 
we sent the CAD model out as soon 
as it was done and got feedback 
from the manufacturers right away 
as to how to improve the de- 
sign.” 

Andresen says Apple also 
cut tooling time on the 
PowerBook from 12 weeks to 
eight; and on the Quadra 800 
from 20 weeks to 12 weeks. 
“Things get moved in paral- 
lel when you use the 3D 
model,” she says. “Everyone 
can access the same 3D mod- 
el; and we send the model 
out to our suppliers on tape.” 
This also speeds the process. 

Apple Computer is cer- 
tainly not alone in reaping 
tangible benefits from solids- 
driven manufacturing. Small- 
er manufacturing companies, 
among them Federal Mogul 
Inc. (Southfield, MI), makers 
of ball bearings and other 
parts, have also seen major 
changes from the use of a 3D 
process. 


SOLIDS-BASED 
MANUFACTURING 

At Federal Mogul, for ex- 
ample, which uses ProEngi- 
neer, a solids-based CAD/ 
CAM system from Parametric 
Technology (Waltham, MA), 
the company benefits from 
having its own “best prac- 
tices” and design information 
embedded in its solid modeler as 
well as from the use of ProEngineer 
for concurrent engineering and up- 
dating of data throughout the organi- 
zation, according to Laura Wake- 
ford, CAE analyst at Federal Mogul. 

“We do 2D drawings so that peo- 
ple can see what the part will look 
like, but 2D is not instrumental in 
our design process for basic parts,” 
she says. Rather, 2D is a communi- 
cations and documentation instru- 
ment only and is used for inspec- 
tion. Three-dimensional solids drive 
the design and manufacturing of 
many basic parts, such as the rings 
of ball bearings. 
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There's only one family of color printers 
that gives birth to your ideas in half the time! 


Mitsubishi’s Dye Sublimation Digital Color Printers. 
Now you don’t have to go through labor 
waiting for your prints. 


In just 100 seconds, our new dye sublimation digital 
printers make your brilliant ideas come alive in breath- 
taking color. All on standard format prints—from 8 '/2 x 11 
to 11 x 17 full-bleed. Giving birth to multiple prints is 
also a breeze, because each model features a full-frame, 
four-color buffer. 

From advertising to astrophysics, you won't find a 
_ broader line of 300 d.p.i. color printers that answer your 
graphic needs like Mitsubishi's. Plus, they’re all 
PostScript compatible and operate with MS-DOS, 


Macintosh or UNIX platforms. 9 TSU S 
Mitsubishi's new family of digital color printers. MI BI al 
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“We’ve created a process where- 
by it’s not necessary to create paper 
drawings; the data is actually driven 
through the 3D model into the man- 
ufacturing package,” says Wakeford. 
“We're using the database quite 
heavily, and we use expert systems 
and databases to regenerate our 
solid model.” 


RELYING ON EXPERT SYSTEMS 
Wakeford says that the company 
has embedded 50 years 
of engineering and 
manufacturing  prac- 
tices in a PC program so 
that engineers do not 
need to reinvent the 
ball bearing or any oth- 
er associated part. “We 
put those [manufactur- 
ing and design] rules 
into the expert system. 
By answering ques- 
tions, the expert sys- 
tems actually put vari- 
ables and attributes of a 
part into a file, and all 
the information ends 
up in the ProEngineer 
Paradox database.” 

Both expert systems 
knowledge and ProEn- 
gineer’s “bi-directional 
associativity” (meaning 
the ability of ProEngi- 
neer to update all models across all 
applications) have made the Federal 
Mogul design-to-manufacturing proc- 
ess much more efficient. 

“What we did years ago was sit 
down and build one solid model on 
the computer with every type of fea- 
ture we would ever need [for ball 
bearings]. We’re using that model 
now,” Wakeford says. 

Though nothing is utopian, 
Wakeford says that ProEngineer’s 
modeler “allows customers or ven- 
dors to construct their geometry 
around our geometry without hav- 
ing to redraw our part again. Also, 
we can send the model to finite-ele- 
ment packages or to a stereolithogra- 
phy machine; none of this was avail- 
able with a 2D drafting package, not 
without a lot of extra work.” 

Most importantly, though, “Fed- 
eral Mogul has been able to cut lead 
times for our parts from six weeks to 
an hour and a half,” she says. “The 
other advantage we see is that we 
can check parts in our product de- 
sign phase before they go to the 
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plant; therefore we make sure that 
what we’ve sent them is manufac- 
turable.” 

There are challenges still to be 
overcome in the 3D solids world. Ap- 
ple’s Marjorie Andresen says that 
“You still can’t communicate every- 
thing with a CAD solid model. For 
example, you still need some sort of 
document that tells you what the ma- 
terial is made of, what the tolerances 
are, what the finish is, the colors. 


And there’s still a lot of non-CAD 


things to communicate,” she says. 

Two-dimensional documenta- 
tion, in other words, is still required 
for information that constitutes ex- 
ceptions to the ordinary basics of 
critical dimensioning. Andresen al- 
so believes that complex surfaces in 
solid modelers remain a problem. 
“Even with NURBS, people using 
solid modelers have to be experts,” 
she says. “Solid modelers are still a 
little bit unforgiving; in some cases, 
even when you think you ought to 
be able to do something, they won’t 
let you.” 


STILL A PAINFUL PROCESS 


Moreover, “There is still a lot of 
pain associated with an integrated 
3D process,” notes David Moriconi, 
president of IDE (Scotts Valley, CA), 
an industrial design firm that does 
most of its design work using 3D 
wireframe modeling. “The systems 
that are on the market still don’t 
communicate with other systems 
very well,” he says. “That’s a prob- 


lem. And we find wireframe to be 
far more flexible as a design tool 
[than solids]; it’s easy to modify the 
design during the process. But by far 
the biggest problem we have is that 
the majority of our customers are 
still working in 2D. This will 
change, but it will take some time 
for people to make the switchover. 
And so we still need to generate 2D 
drawings.” 

While no 3D design-to-manutfac- 
turing system is perfect, 
many experts now pre- 
dict that, over the next 
few years, 2D tools will 
gradually be eclipsed 
by ever more powerful 
and flexible 3D tools. 
David Tiley, president 
of Visionary Design 
Systems Inc. (Mountain 
View, CA), a CAD sys- 
tems integration com- 
pany, is convinced of 
this. 

“In the next five 
years we'll witness a 
generational change in 
the mechanical engi- 
neering environment,” 
he claims. “The current 
focus today is automat- 
ing the tools of design; 
we think this will give 
way to an emphasis on 
improving and streamlining and 
even changing the processes in- 
volved in design.” 

Tiley calls this next-generation 
environment Vision 2000. Broadly 
speaking, “It means all aspects of 
the company are in sync. The design 
becomes a central part of the compa- 
ny, where everybody has access to 
the design, and the cornerstone has 
to be a solid model. This allows di- 
verse design teams to share daily 
workloads without the time and ef- 
fort involved in coming up to 
speed.” 

Design Insight’s Peter Marks be- 
lieves that ultimately, both the cus- 
tomer and the marketplace will de- 
fine the need for “true” 3D design to 
manufacturing in the future. “In re- 
ality, the customer drives the show,” 
Marks says. “Therefore you’ve got to 
respond: Your ability to respond to 
change quickly is going to be a 
strategic weapon or it will be the 
death of you. So you’ve got to have 
systems that react to your particular 
needs.” CGW 
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With “Jurassic Park,” 

the animators and artists 
at Industrial Light & Magic 
once again show us 

how remarkable 

computer graphics tools 
can be when 

in the hands of masters 


here’s one thing people agree on when they talk 

about the movie “Jurassic Park”: The special ef- 

fects are spectacular. People may debate the 

worthiness of the acting, the violence, or the in- 

tense commercialization and marketing of the 

box-office hit, but that the computer graphics 
are remarkable is not open to question. 

“The thing that can’t be conveyed in any description 
of ‘Jurassic Park’ is that when you see a Tyrannosaurus 
rex here, you really feel 
as though you're seeing 
T. rex,” writes Mick La- 
Salle, film critic for the 
“San Francisco Chronicle.” “The characters are amazed 
to be seeing what they’re seeing, and their wonder is 
shared by the audience—even if we aren’t quite so sap- 
py about it as they initially are.” 

In the movie, an adaptation of Michael Crichton’s 
novel, zillionaire John Hammond creates a theme 
park/zoo with living dinosaurs that have been cloned 
from ancient DNA, then invites several people for an 
early tour. The tour becomes the last ride for some as 
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we discover just how dangerous (and large and some- 
times intelligent) carnivorous dinosaurs can be. 

In the book, Jurassic Park had 15 dinosaur species; in 
the movie there are seven, and in a remarkable number 
of scenes in the movie these dinosaurs were created 
with computer graphics. That so many of the dinosaurs 
were brought to life by animators and artists working 
on computer screens rather than by robotic, mechanical 
models and puppets is a tribute to the genius of the 
people at Industrial 
Light & Magic (San 
Rafael, CA). 

So which scenes have 
dinosaurs created with computer graphics at ILM and 
which use models created by Stan Winston Studios? 
Until the movie was released, it was pretty hard to get 
an authoritative answer. Now, although it’s still hard to 
get pictures of all the computer-generated dinos, the 
people who created them at ILM are able to talk about 
their work. 

“If you see all of a dinosaur, it’s pretty much always 
ours unless it’s a small dinosaur like the little hatchling 


All images on these two pages © 1993 Universal Studios/Amblin Productions Photos courtesy of Industrial Light & Magic 


at the beginning,” says Dennis Muren, 
ILM senior visual effects supervisor and 
seven-time Academy Award winner for 
special effects. “We did about 52 comput- 
er graphics shots, and then another 10 or 
11 shots.” The additional 10 to 11 shots 
included those in which artists at ILM 
added painting effects and removed wires 
from scenes, such as the scene in which 
the car crashes down through the tree. 

In general, when a dinosaur has to 
move really quickly, or when there’s a di- 
nosaur “performance” going on, it’s prob- 
ably computer graphics. 

For example: “If you’re inside the car 
and see the big head of the T. rex hitting 
the car, that’s probably Stan [Winston’s 
model],” Muren says. “If you see the T. 
rex flip the car over, that’s us.” 


Another example: “Remember that scene in the 
kitchen sequence, when you first see two raptors come 
_ through a OOF and « one sort ot walks ae then the ~~ 


The 3D computer-generated 
dinosaurs created at ILM fit so 
neatly into live-action footage 
in the Movie “Jurassic Park,” 
these pictures look like 
scenes from a nature film. 


How do you slip a 40-foot 
brachiosaurus between a 
clump of trees in the 
background and actors in the 
foreground of a location shot? 
ILM artists drew masks 
digitally to cut out the people 
(and on this page, actor Sam 
Neill’s glasses), then digitally 
“pasted” in the brachiosaurus 
and replaced the people. 


er one walks up and bumps into the first 
one and snaps at it? That’s a [computer 
graphics] performance,” says Muren. 
Computer-generated velociraptors also 
jumped up on the shiny table, one 
crashed into her own reflection in a 
door, and in a scene most people re- 
member, we look over the shoulders of 
Laura Dern who plays Dr. Ellie Sattler 
as she frantically tries to rescue Lex, 
Hammond’s young granddaughter (ac- 
tress Ariana Richards), by pulling her 
up through a ceiling vent as a raptor 
leaps up and tries to catch her dangling 
legs, then, failing, falls into a heap on 
the black-and-white tile floor. 

One of the reasons scenes such as 
these work so well is that the animators 


and artists at ILM were able to not only create believ- | 


able animals, but also to seamlessly integrate the com- 
puter graphics with live action. “That’s the other half of = 


ee Mae George Murphy, a computer graphics = oe 
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supervisor at ILM who, as technical director, managed 
the rendering, lighting, compositing, and rotoscoping as 
well as taking on the job of matte supervisor. In the res- 
cue scene, for example, the raptor, a computer graphics 
character, had to be added to each frame of the already- 
filmed live-action scene. The black-and-white tiles on 
the floor where the raptor falls start out as film footage, 
but later, to make it easier to add the raptor, they are re- 
placed with computer graphics. The girl is played by a 
stunt double; the artists at ILM pasted the actress’ face 
over the double’s. 

In the kitchen scenes, where reflective surfaces made 
lighting a particular challenge, ILM artists made exten- 
sive use of digital mattes to slip the raptors between 
and among complex imagery—a rack of ladles and 
spoons, for example. “We did a lot of patching of little 
elements,” says Murphy. 


FLEXIBLE ANIMALS 


Another reason the computer dinosaurs blend into 
the movie so well is that the artists at ILM made a spe- 
cial effort to match models created by Stan Winston. 
Muren explains: “I asked Stan to do all the dinosaurs, 
even though our dinosaurs intercut with his in only 
two or maybe three sequences, so they would all look 
like they came through the same person. 

“There was a hope,” Muren continues, “that you 
could do a tremendous amount of film with full-sized 
animals because then the actors can see them and you 
can direct them and they are for real. Stan did a great 
job, but he was limited by inertia and weight and mo- 
tors, and it’s hard to get 10 puppeteers to work in sync. 
As Steven [Spielberg] started seeing the quality of work 
we were turning out, he saw he could get a far more 
flexible and mobile animal than he ever anticipated, 
than we even anticipated.” 

In fact, when the movie was being planned, Spiel- 
berg expected to rely extensively on full-scale di- 
nosaurs (the models from Stan Winston Studios) and 
Go-Motion (a refined version of stop-motion miniature 
photography perfected by Phil Tippett). The role ILM 
would play was unclear. So the animators, with knowl- 
edge of what they’d accomplished in the movie “Termi- 
nator 2,” began experimenting. 

They started with a stampede scene that Spielberg 
had decided to cut from the movie. “I went with the 
herd,” says Muren, “because you can copy one to get a 
lot of them. Also, the dinosaurs would be moving 
quickly and off in the distance, so if the rendering 
didn’t quite come out right or the animation wasn’t 
quite right, maybe it would be lost in the chaos.” 

But when Muren saw the first animated dinosaur, he 
was stunned. 

“Eric Armstrong built a skeleton of the gallimimus 
and animated it, and it was phenomenal,” he says. “It 
was just bones running along, but everyone who saw 
it was stunned. It doesn’t have any artifacts, there’s no 
jerking, no strobing, no little pops, no little glitches, 
no sense of splines working that you normally get in 
computer graphics. So we did 10 of them and put 
them over a background, and I showed them to Steven 
[Spielberg], and he just went nuts. 


Barbara Robertson is West Coast senior editor of Computer Graphics World. 


“T think it’s something real primal,” Muren adds. 
“You kind of grew up with this animal, but you’ve nev- 
er seen this shape moving. And now it’s moving like a 
real animal.” 

Spielberg put the scene back in the movie and ILM 
got bolder. Animator Steve Williams created a T. rex, 
truly one of the stars of the film, and animated her. 
Muren and Steven Rosenbaum, technical director, put a 
skin on the beast. 

“At this point, I was so confident we went right to 
film,” Muren says. “We went for broke.” 

Williams created a simple scene featuring a T. rex 
that basically just walked by the camera in bright sun- 
light. “I wanted a scene with no tricks,” Muren says, 
“because I can’t sell something to somebody if I don’t 
know we can do it. It’s too risky in this business.” 

The result was so good that Phil Tippett’s work was 
ultimately reassigned to ILM where he helped ILM’s 
designers with character movement. Quoting from the 
production notes for “Jurassic Park”: “It appeared that 
with the advent of computer-generated images, Go-Mo- 
tion might soon be extinct.” 


BUILDING REALISM 


Why are the computer-generated dinosaurs so good? 
“The animators are excellent,” credits Muren. Also, he 
notes, the emphasis at ILM is on realism. “We defined 
at the beginning what was wrong with stop-motion di- 
nosaurs and full-motion dinosaurs,” he says. The crew 
watched nature movies, went to Marine World Africa 
USA, and spent hours talking about the motion of ani- 
mals and the lighting on the skin. 

To build the models, they used Alias software 
(Toronto); to animate them, Softimage (Montreal) soft- 
ware; to paint textures, Colorburst (now called MATA- 
DOR Paint) from Parallax Graphics Systems (London); 
and to render and light the dinosaurs, RenderMan from 
Pixar (Pt. Richmond, CA)—all running on more than 75 
Silicon Graphics workstations. In addition, the artists 
and animators used more than 150 pieces of propri- 
etary ILM software that links the commercial software, 
and “dozens and dozens and dozens” of programs to 
extend the functionality of the commercial software. “I 
think that’s what’s going to separate one company from 
another,” says Muren. “The [commercial] software 
gives us a good foundation. I don’t know if it would be 
worth it to them to make their products work at the lev- 
el of high-end super-realism that we have to do.” 

The animators would always start with reference 
models created by Stan Winston. For T. rex and the ve- 
lociraptors, they used a Cyberware scanner to do 3D 
scans of the 5-foot models, then used that data as a tem- 
plate to create the wireframe dinosaurs in Alias. For the 
rest, they started from scratch. 

“In order to make models that can animate, we have 
to do a lot of hard work to get articulation of limbs,” 
says Geoff Campbell, an ILM animator who created the 
gentle, giant brachiosaurus, the first dinosaur seen by 
the tour group. “We’re working with chicken wire,” he 
says of the wireframe models he creates in Alias. “We 
have to get the chicken wire to move.” 

And these models certainly do. It is the movement, 
the animation of the models, that sets these computer- 
generated characters apart. Phil Tippett helped the ani- 


mators choreograph the dinosaurs’ movements. 

“T didn’t know in the beginning if the problem with 
what we had with computer graphics was a problem 
with the software or a problem with the animators,” 
says Muren. “I thought maybe the splines are such that 
everything has to look too smooth for scary things like 
the raptors where you’ve got to have positive motions.” 
So, given two possibilities, he took two approaches. 

“We did 35 shots traditionally with an animator and 
a mouse, and Phil’s shop did 15 shots with a puppet 
‘DID,’ a dinosaur input device,” he says. The device, an 
armature with potentiometers on it, fed data to 60 sen- 
sors. “It’s like having 60 mice being fed straight into the 


When hurricane Iniki thrashed the island of Kauai, it 
destroyed this location. So George Murphy, a computer 
graphics supervisor, and his crew at ILM turned one 
still image, a picture of the lake taken before the 
hurricane, into several frames of the movie. “It was a 
pleasure for me to start from nothing, from a static 
image, and create the scene,” he says. The artists at 
ILM added heat ripples to the air, inserted the 
_ brachiosauruses who push the water along as they 
move toward the edge of the lake, added birds, and 
_ inserted a group of parasaurolophus who drink at wae 
. They ao tapainien the AROS a 
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computer,” Muren says. “We weren’t just moving di- 
nosaurs, we were trying to give them an attitude, and 
not very many people understand what we were trying 
to do. Phil has stop-motion animators working in his 
shop who are very familiar with how animals should 
move.” 

The DID helped with some of the motion and the atti- 
tude of the T. rex in the main road sequence—where 
she attacks the two Ford Explorers and the people who 
run outside—and in the raptor kitchen sequence. The 
rest were done by ILM animators. 

“By the end of the show, I think our animators were 
doing as good a job as his,” Muren says. “I don’t think 
we'll need to build the dinosaur input device anymore 
because the problem, in fact, wasn’t the software. The 
problem was really the animators having to learn how 
to use the software the way we were asking for it to be 
used. With the changes in direction and the attitude 
and complexity of motion in the model, it’s extremely 
sophisticated animation.” 
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The animators talk about the motion in terms of prima- 
ry and secondary animation. Primary animation provides 
the performance and the look, the fundamentals. Sec- 
ondary animation gives the animals muscle movement, 
makes the skin move across the bone. “We'd start by 
building a skeleton of the creature to get a good outline of 
how she’s supposed to look and to see what parts of the 
bones move around,” says technical director Rosenbaum. 
“Then we would actually wrap a [modeled] skin around the 
skeleton.” 

For the primary animation, the bones and skin were one 
and the same. For the secondary animation, the bones 
were the primary objects that were animated. “[This is] be- 
cause what you want to see is things poking through,” 
Rosenbaum explains, “pushing on the skin. You want to 
see something that makes the inside of the creature 
move independently from the outer layer of the skin. 

“Where we wanted to see, for example, legs flexing, 
or even breathing,” he continues, “we’d apply separate 
pieces of geometry inside the creatures and animate 
those pieces separately.” 

They went through months and months of research 
and development trying to refine the movement and the 
look. “We brought in groups of artists, painters and ro- 
toscopers, and so forth, and created concept art after 
concept art,” he says. “For example, the raptor has a 
double eyelid almost like a lizard. We wanted to make 
sure we got that detail in.” 


MOTION & ATTITUDE 


To create the skin, they used a mix of hand-painted 
textures, lighting, and shaders which interact with the 
painted textures using Parallax’s Colorburst in conjunc- 
tion with Pixar’s RenderMan shading language. 

“We came up with a technique that allowed us to cre- 
ate texture maps that will actually maintain their in- 
tegrity as we want them to on the surface,” says Rosen- 
baum. 

They also went through months of work perfecting 
the movement of each dinosaur. They didn’t work sole- 
ly on animation called for in the script. “You can’t do 
that,” says Rosenbaum. “You had to actually step inside 
this creature and ask, ‘How does this creature move?’ 
We've never seen a creature that’s 30 or 40 feet tall 
moving through a forest. How are you supposed to 
imagine what a brachiosaurus is going to look like just 
lumbering up a hillside? We started by doing motion 
tests.” They studied elephants and learned that when 
an elephant, which has skin characteristics similar to 
those being developed for the brachiosaurus, puts its 
foot down, the skin jiggles. So they added the sec- 
ondary animation. 

For the gallimimus stampede, they started by looking 
at lizards but soon switched to ostriches and kangaroos. 

“At first, we just had them run downhill,” Rosen- 
baum says. “By the time we had them jump over logs, 
we had a real feel for how they would look and react to 
each other.” 

To help make the stampede look real, when the gal- 
limimuses jump over a log behind which Alan Grant 
the paleontologist (actor Sam Neill), and the two chil- 
dren Lex and her brother Timmy (Joseph Mazzello), 
have taken cover, the artists added debris and dirt that, 
in the movie, flies off the log as the dinosaurs hit it with 
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their feet and tails. They painted gouges in the log, 
they cut divets from the ground. “You can get to a cer- 
tain point very quickly,” says Murphy. “But it takes a 
lot of effort to do the last bit. It’s the last bit that makes 
things really lock in, makes the edges match, the col- 
ors balance.” 

As with most of the computer-generated dinosaurs, 
the stampeding gallimimuses were inserted into live-ac- 
tion footage. Blue screens and matte paintings were 
used for very few scenes—the herd of brachiosauruses 
against a matte-painted sky, the scene where a dinosaur 
sneezes on Lex, and the scene with the children 
trapped under the Explorer while T. rex rages above, 
tearing at the tires. (In that scene, the Explorer being at- 
tacked by T. rex is actually a 3D computer graphics 
model.) 

The stampede scenes (minus the dinosaurs) were 
shot on the island of Kauai. “We put orange tennis balls 
out to help the camera people,” says Murphy, “then we 
painted them out later.” For these scenes, the animators 
had to create a stampede that matched the movement of 
a bobbing camera. 

Perhaps of all the scenes, the ability of the animators 
to match the camera movement is most dramatic in the 
rotunda, where the full-sized skeleton of T. rex and the 
skeleton of an alamosaurus hang from the ceiling like 
mobiles in front of a circular staircase. Here, two rap- 
tors battle a thrashing T. rex to their deaths. All three 
dinosaurs in this final scene were created at ILM. 

Rosenbaum describes how the scene begins: 
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“There’s a shot where the raptors have come down. 
They’re on the floor. They have the people cornered on 
the side. The camera angle cuts to this one raptor look- 
ing at the people and she starts to head toward them. 
And just as she heads toward them, the T. rex comes 
down and chomps on one of the raptors. Then in the 
next shot, this other raptor runs to attack the T. rex and 
jumps up on her. 

“So what you’ve got is a sequence where you start 
with the actual background with just the people in it 
and the camera movement. And in that particular shot, 
where the raptor runs across the room and jumps on the 
T. rex, you have a big pan left. We have to actually imi- 
tate that camera motion exactly.” 


GETTING BOLD 


If the animators didn’t position the dinosaurs perfect- 
ly in the scene, they might appear, for example, to slide 
across the floor. “Since our work starts after the footage 
has been shot, we have to make it work with the cam- 
eraman’s best guess,” says Murphy. 

Further, the dinosaurs must accurately reflect the 
lighting and shadows in the room. When T. rex moves, 
shadows of dinosaur bones from the exhibit in the ro- 
tunda move across her skin, and you also see soft cross- 
hatched shadows cast from the skylights above. 

“Those are the kind of details that most people don’t 
notice but that give the movie that final photorealistic 
look,” Rosenbaum says. 

“The nice thing about that sequence is that because it 
was shot last, we knew we could get really bold,” Muren 
says. “We could do close-ups of T. rex that I didn’t know 
we could do four months earlier. It was not the original 
ending. Steven came up with the idea about a week be- 
fore we shot it because he’d seen all the work we’d been 
doing. He knew he could get a flexible T. rex.” 

Moreover, Muren had the confidence to create the 
scene in three-dimensional space. “It’s hard to visualize 
when there is nothing there, so you tend to set up shots 
that are sort of flat, like cartoons. You see it in a lot of 
effects shots, and that would probably have been OK. 
But we wanted to go beyond that.” Rather than thinking 
about the computer graphics characters in flat planes 
with cameras pointed at them, Muren envisioned them 
truly inside the room with cameras shooting the invisi- 
ble scene as if the dinosaurs were really there. With that 
in mind, Muren, Phil Tippett, and Spielberg worked 
with the cameramen to choreograph the shot to empty 
space. 

“T wanted to treat this stuff as though the animals are 
actually there, and Steven could walk around the set 
and say, ‘Let’s put a camera here with a wide-angle 
lens, and another camera over there with a wide-angle 
lens so we'll have two views we can look at,’ ” Muren 
says. “Hopefully, you see it from the best place every 
time for the action that’s going on. 

“Before, I’ve been limited by the technology,” he 
adds. “But that’s not true in computer graphics. I can 
figure out how to do just about anything in computer 
graphics. I haven’t hit a wall in the technology. In each 
of these movies, the work we’re doing at the end is far 
better than the work we’re doing at the beginning.” 

In no movie is this better illustrated than “Jurassic 
Park.” CGW 
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The next generation 
of PCs promises 

to provide 
workstation-class 
graphics 


With Intel’s new PCI architecture, which 
provides a second, faster bus for graphics 
cards, data will move around the PC with 
minimal effort. 
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gineering firm, one of the things 

you probably dream of is the 

day when the nightmare of plat- 

form proliferation finally comes 

to an end. Imagine everyone on 

your site using the same appli- 
cations on the same type of plat- 
form with the same operating sys- 
tem connected to the same network. 
And, better still, imagine everyone 
being happy with the capabilities 
of his or her 
system, from 
the accoun- 
tants with their spreadsheets to the 
architects building three-dimen- 
sional walkthroughs. 

Unfortunately, for now, such a 
scenario must remain only a dream. 
Today’s PCs simply cannot handle 
many of the tasks—particularly, de- 
manding graphics applications—that 
could make it a reality. 

Trying to generate serious graphics 
on today’s mass-market, PC-based 
platforms is akin to dragging an 
elephant through a knothole. The 
throughput needed for many inten- 


f you're the network administra- 
tor for a large architecture or en- 


PCI System I/O 


Controller 


BY TED KRUM 


sive graphics applications—interac- 
tive 3D graphics or full-motion color 
video, for example—can quickly 
drain a PC’s available power. As a 
result, users have little choice but to 
move to expensive workstations, 
creating a platform nightmare for 
network administrators. 

Significant advances in PC ar- 
chitecture may change this situa- 
tion drastically, however. With the 
emergence of systems incorporating 
the new Pentium chip and the latest 
local-bus_ de- 
signs, we will 
finally see PCs 
capable of providing the throughput 
needed to support workstation- 
class graphics. 

Such a development will poten- 
tially revolutionize the graphics are- 
na. While it is not expected that the 
changes will cause existing worksta- 
tion users (such as large engineering 
companies who have made a hefty 
financial investment in the worksta- 
tions) to abandon their Unix-based 
platforms, the more capable PCs 
will likely blunt new growth in the 
workstation market. And, of course, 


Pentium 486 
with Overdrive 
or Alpha 


PCI Cache 
and DRAM 
Controller 


Graphics 
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existing PC users will benefit from 
dramatically better graphics hard- 
ware and software at lower entry 
prices. 

Some of these changes will come 
to pass by the end of 1993, when the 
first systems incorporating super- 
scalar microprocessors, the Intel PCI 
architecture, and highly integrated 
graphics controllers become avail- 
able. Add-on products and applica- 
tion software should come to market 
in 1994. 

While PC vendors have been talk- 
ing about applications such as mul- 
timedia, office integration, and high- 
quality publishing for years, they 
have largely been unable to tap the 
claimed potential of these markets 
because their hardware architecture 
hasn't been able to support them. 
For example, an interactive 3D ap- 
plication could require passing tens 
of thousands of geometric elements 
per second from the CPU to the 
graphics board, each specified by 
about 100 bytes of data. For less so- 
phisticated boards, the throughput 
needed increases by another order 
of magnitude. More intense than 3D 


PCI Expansion Bus 
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graphics, full-motion color video at 
TV resolution amounts to 36MB per 
second. Although data-compression 
techniques can reduce a video feed 
to less than 1MB per second, the re- 
sulting loss of image quality (equiva- 
lent to VHS videotaping) will not 
suffice for some applications. For 
example, commercial artists need to 
manipulate much larger images in- 
teractively at photographic resolu- 
tions exceeding 1000 dpi. The trans- 
fer alone of this much data can ac- 
count for all of the EISA bus’ 
sustainable capacity—and that’s be- 
fore the operating system and appli- 
cation take their share. 

The PC’s limited architecture in 
this respect has prevented critical 
graphics and multimedia technolo- 
gies from reaching the mass-market 
volumes and prices needed for their 
popularization. 

Fortunately, systems using the 
new Pentium chip and the latest lo- 
cal-bus designs—the first major up- 
grade to the PC architecture since 
the 80286 and the EISA bus—will 
offer the power needed to support 
serious graphics applications. “New 


PCI Data 
Path Unit 


busses will take PCs into the range 
that workstations have occupied in 
2D for the last two or three years. In 
3D, they’ll be able to match what we 
today consider a mid-range worksta- 
tion [such as Digital’s PXG Plus or 
Hewlett-Packard’s CRX-24Z, for ex- 
ample],” says Dave Cooper, a senior 
engineering manager at Hewlett- 
Packard’s User Interface Technology 
Division (Palo Alto, CA). 

With respect to system design and 
performance, Intel’s PCI design has 
much more to offer users than the 
VL-Bus, although the VL-Bus has 
proven itself to be a valuable con- 
tributor and already enjoys a grow- 
ing installed base. 

While the VL-Bus serves mostly 
as a “back-door” or “work-around” 
strategy for peripherals needing 
faster I/O, PCI provides all of the el- 
ements needed for an overall high- 
performance system architecture in 
an integrated package. The PCI chip 
set includes not only a bus con- 
troller, but also autonomous cache 
and memory controllers. These fea- 
tures allow data to stream between 
the main memory, cache, PCI pe- 
ripherals, and expansion bus with 
minimal help from the CPU. As an 
added bonus, most transfers can al- 
so bypass the processor’s data 
caches, increasing computational ef- 
ficiency. Most I/O can occur at faster 
burst transfer rates, proving particu- 
larly helpful for graphics applica- 
tions, which need all of the through- 
put they can get. 

In contrast to the PCI configura- 
tion, some other systems incorporat- 
ing the Pentium microprocessor are 
not integrated packages, and it 
shows in their performance. For 
example, some of them run only 
slightly faster than their 486DX2 
predecessors because their manufac- 
turers have essentially patched new 
chips into old box designs to rush 
products to market. Fast CPUs need 
well-designed caches, main memory 


Based in Stamford, Connecticut, Ted Krum con- 
ducts independent research and consulting on 
computer graphics. 
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banks, and busses in order for them 
to perform at their full potential. 

The architectural improvements 
of PCI-based systems offload many 
routine tasks from the system CPU, 
leaving it free for computation. With 
this windfall in compute capacity, 
designers of next-generation graph- 
ics boards can either design boards 
that will support floating-point op- 
erations for graphics or equip their 
new boards with dedicated floating- 
point coprocessors. The former is 
the lower-cost option, while the lat- 
ter offers maximum floating-point 
performance. 

Either way, the boards must pro- 
vide fast floating-point capabilities 
to be useful in advanced graphics 
applications. (For example, in 3D 
CAD applications, rendering tens of 
thousands of 3D primitives per sec- 
ond requires millions of floating- 
point operations per second. Other 


advanced graphics applications, 
such as image processing and volu- 
metric rendering, also involve high 
levels of floating-point activity.) 

Future boards with coprocessors 
will be able to run several times 
faster than today’s because PCI- 
based systems will be able to feed 
them all of the graphics data they 
need. Although this option increas- 
es the cost of the graphics subsys- 
tem, it leaves more CPU capacity 
available for running the customer’s 
application. This is particularly im- 
portant with the growing complexi- 
ty of PC operating systems such as 
Windows and next-generation oper- 
ating systems like NT and Taligent, 
which will bite off an even larger 
proportion of the performance boost 
from new microprocessors. 

As for future graphics boards 
without floating-point chips, they, 
too, will be faster than current 
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ASIC. ‘Application Specific Integrated Circuit. 
Most graphics controllers are ASICs rather 
than general-purpose microprocessors. 


Burst transfers. Large data packets for- 
matted to allow the system bus to operate 
at maximum efficiency. 


EISA. The current standard PC expansion 
for I/O devices, including disks, network- 
ing cards, and most graphics cards. Even 

systems using Intel’s PC! will continue to 
use EISA for slower peripherals. 


Multithreading. An operating system fea- 
ture that allows several processors to run 
the same code simultaneously. 


: PCI. Intel’s new Peripheral Chip Interface. 


~ PCI will give PCs a second, higher-speed — 


bus connecting the CPU, memory, and 
high-performance peripherals, including 
upcoming graphics cards. 


~ Pentium. Intel's latest PC microprocessor 
and the first to reach workstation perfor- 
mance levels. 


Subsystem. A graphics subsystem may 
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consist of one or more baaets and may 
occupy an external enclosure. 


Superscalar. An architectural feature of 
new microprocessors, including the Pen- 
tium, that allows them to execute two or 
more arithmetic operations at the same 
time, as long as they are of different types. 
Superscalar chips tend to have very high 
floating-point performance, which is espe- — 
cially important for graphics processing. — . 


Symmetric multiprocessing. A style o - 
parallel processing commonly found a in 
general-purpose servers. — oo 


VL-Bus. Also called VESA. A shill high- 
speed bus, or “local” bus, that provides a- 
fast interface for advanced graphics cards — 
such as PCI, but that lacks PCI’s other fea- 
tures for enhancing system performance. 


VLSI. Very Large Scale Integration. The - 
current state of the art in chip design, with — 
the ability to pack more logic onto a single — 
chip so designers can create graphics : 
boards with fewer components. This leads 
to lower costs and higher reliability. 


boards equipped with the coproces- 
sors. Pentium borrows the fast float- 
ing-point technologies from RISC 
processors, giving it the potential for 
even faster graphics than many sim- 
ilarly configured workstations, such 
as Silicon Graphics’ original Indigo. 
“PCI is fast enough that we can keep 
our display list in main memory, in- 
stead of maintaining a duplicate on 
the graphics board. That helps elim- 
inate a lot of overhead,” says Gene 
Grindstaff, executive manager of Mi- 
crostation Graphics Development at 
Intergraph (Huntsville, AL). “It also 
lets us use the Pentium, or even a 
few Pentiums, in parallel” to de- 
compose complex geometric prim- 
itives and do three-dimensional 
transformations, he says. 

Although Pentium puts floating- 
point power within everyone’s reach 
for front-end geometric processing, 
VLSI design expertise is needed to 
produce the sophisticated back-end 
raster processors necessary for 
building competitive graphics hard- 
ware. Yet such expertise is still con- 
centrated in only a few companies. 
According to Andy Fischer, vice 
president at Hercules Computer 
Technology (Berkeley, CA), “Product 
life cycles are too short for most 
board companies to support invest- 
ments in custom VLSI.” 

Where it’s been made, however, 
the investment seems to be a sound 
one, as indicated by the fact that 
firms with the best VLSI design ca- 
pabilities already have a strong lead 
on their competitors. 

Matrox, for example, gained early 
experience by developing a raster 
processor for the Sun SPARCstation 
2GS several years ago. The same de- 
signs now form the basis of its new 
MGA chip set. (The MGA chip has 
standard VGA support for compati- 
bility purposes, but also includes 
such features as font antialiasing for 
smoother text characters, vector an- 
tialiasing and depth cueing for wire- 
frame modeling, shading and hid- 
den-surface removal for 3D, and 
double buffering for smooth anima- 
tion.) Matrox is now working on 
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more powerful versions of the 
MGA chip that will interface di- 
rectly with the PCI bus and support 
more on-screen and_ off-screen 


memory. 

Truly forward-looking vendors— 
in an effort to extend their prod- 
ucts’ life cycles—are designing 
chips that can run faster than even 
the Pentium can push them. Horace 
Beale, vice president of Artist 
Graphics (St. Paul, MN), says that 
the company’s new GPX chip al- 
ready has the potential to deliver 
performance equivalent to low-end 
3D workstations. “We'd like to put 
a custom floating-point coprocessor 
on the board. It’s a big investment, 
but we don’t think the Pentium and 
PCI will do the job.” Beale has 
maintained a focus on providing 
low-cost 3D for CAD, noting that 
his customers are interested in cre- 
ating interactive architectural fly- 
throughs rather than using pre- 
processed loops. 

Although much of the current 
custom chip activity has focused 
on 3D applications, 2D capabili- 
ties—ranging from simple Win- 
dows acceleration to digital dark- 
room operations—are motivating 
vendor activity in this arena as 
well. For example, Jon Bass, prod- 
uct manager for High Performance 
Graphics Systems at RasterOps 
(Santa Clara, CA), concentrates pri- 
marily on the features that are 
needed for advanced desktop pub- 
lishing applications. 

“RasterOps has its own ASIC ca- 
pability, which is important because 
off-the-shelf components are too 
slow,” says Bass. “We can now put 
several complete pixel processors 
on a single chip and have them op- 
erate in parallel on a large [hun- 
dreds of megabytes of data] image.” 
He notes that pixel processors 
would implement “logical Blt, 
move, and color operations. For fil- 
tering, we’d need an expandable ar- 
chitecture” with a general-purpose 
daughtercard. 

Keith Passaretti, vice president of 
engineering in the Graphic Arts Di- 
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vision of software vendor Island 
Graphics (San Rafael, CA), has a dif- 
ferent vision. “With a multithreaded 
operating system like Windows NT, 
a symmetric multiprocessing PC 
server can operate on a 100MB to 
200MB image in its main memory in 
parallel. The only features you need 
for graphics are color calibration 
and fast transfers to the frame buffer.” 
He adds that the raster image proces- 
sors found in graphic arts shops 
already use symmetric multiprocess- 
ing in a dedicated environment to 
handle PostScript in parallel. 

As the PC graphics market takes 
off, workstation vendors are trying 
to break down the traditional soft- 


y next year, PC vendors 
should have the knack of 


designing balanced systems 


that will capitalize on the 
Pentium/PCI architecture. 


ware and distribution barriers by 
exploiting their own graphics and 
VLSI prowess. For example, Sili- 
con Graphics has allowed Media 
Vision Technology to license the 
entry-level graphics chip set for the 
Iris Indigo. Such actions suggest 
that Silicon Graphics views the PC 
world as an after-market opportu- 
nity for its custom chips as it de- 
velops more advanced products for 
its own line. According to Herb 
Kuta, a Media Vision engineering 
fellow, “We'll build a low-cost PC 
board around [the chip set], and 
then design our own version to 
make it even cheaper.” 

Inarguably, the new PC architec- 
ture developments signal a major 
transitional period for the PC indus- 
try that will bring substantial prod- 
uct improvements and price/perfor- 


mance gains. However, rather than 
lunging at the first Pentium systems 
to hit the market, power-hungry 
users would be best advised to wait 
until at least early next year, when 
PC vendors should have the knack 
of designing balanced systems that 
will fully capitalize on the Pen- 
tium/PCI architecture. Until then, 
most early products will not be able 
to deliver full value for their pre- 
mium price. (Over the next few 
months, users will get the most for 
their money by purchasing high- 
end ’486 systems, as prices are like- 
ly to fall.) 

When the decision to buy a graph- 
ics card has been made, customers 
should look for products 
with 32-bit local-bus in- 
terfaces, but they should 
make sure that the type 
of local-bus connection 
matches one in their new 
systems. For maximum 
value, remember that the 
newer boards without 
floating-point coprocess- 
ors may perform as well 
or better than older 
boards that have them. 
Finally, users in the most 
demanding application 
areas—such as 3D CAD, 
multimedia, and advanced color 
publishing—should recognize that 
such applications require very dif- 
ferent types of graphics hardware. 
Unless these users acquire graphics 
subsystems designed to accelerate 
applications within their own spe- 
cialties, they’re not likely to reap 
much gain. 

So, what’s the bottom line? The 
impending system changes will no 
doubt spark a platform revolution of 
sorts, and serious graphics are one 
of the application areas that will 
open up to the newly configured 
PCs. As with everything, however, 
meaningful change takes time. Real- 
izing this, users should tread cau- 
tiously with respect to purchase de- 
cisions until the promise of the 
next-generation PC becomes a con- 
firmed reality. CGW 
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A DOCTEUR DESIGN CREATION - PHOTO PIERRE GAYTE 


“In Time” 


Untitled 
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“Sacred Bills” 


Untitled 


PORTFOLIO 


Sketching from 
Scratch 


omputer artist David Chalk likens modeling 
with NURBS-based software to working with 
clay. “I can create shapes and take points and 
pull them and stretch them until I get what I 
want.” To do this, he relies on the capabilities of 
Sketch software from Alias, running on a Macin- 
tosh Quadra. He also uses a Wacom digitizing 
tablet and pressure-sensitive stylus. 

Once a shape is defined, Chalk depends heavily 
on Sketch’s ray-tracing capabilities to incorporate a 
range of elements, including transparency, shad- 
ows, reflection, and lighting. His fascination with 
these effects is evident in the images showcased on 
these pages. For example, in “Sacred Bills,” ambi- 
ent and spot lighting provide the effect of shadows 
being cast from tapered cylindrical spines over a 
$20 bill, which was mapped onto a rectangular 
base. For “Magic Bottle,” the bottle shape, which 
has an inner core of fractal patterns (created with 
third-party plug-in filters for Photoshop), was giv- 
en a diamond refractive index, generating the 
unique distortion. 

The inspiration for most of his art—with the ex- 
ception of data-specific projects for commercial 
clients—comes to Chalk “in the middle of the 
night.” Then, he says, “I just wing it; it’s like using 
a pad and playing around with shapes and colors.” 
—Diana Phillips Mahoney 


Untitled 


“Magic Bottle” 
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Gaining Insight 


nce you understand how to create things in 3D 
space—managing both design and technique—the 2D 
world is just there for the taking,” says Robert Flana- 
gan, whose students in the University of Colorado’s Col- 
lege of Architecture and Planning created these images us- 
ing Autodesk’s 3D Studio (running on ’486-33 PCs). 

Because “the code that we build architecture from is real- 
ly based on the 3D expression to the 2D, not the other way 
around,” Flanagan urges his students to experiment with 
3D imaging to “see how the environment reacts.” He notes 
that the images shown here represent students’ early efforts 
to do this by bringing simple, AutoCAD-generated shapes 
into 3D Studio and studying the impact on the designs of a 
wide range of elements, including reflection, shading, shad- 
ows, textures, bump maps, and transparency. 

Such exercises are intended to provide the students with 
a foundation for establishing “a technical expertise that al- 
lows independent design investigation,” says Flanagan. 
The goal, he adds, is “to create computer graphics aware- 
ness in the student as seen through the eyes of the architect 
and designer.’—DPM 
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Imaging Information 


ee PIGTROGRAPHY 3008 


A New Generation Digital Photographic Printer Without Processing Chen | 


The Fujix Pictrography 3000, Fujifilm’s new generation digital printer, 
offers brilliant photographic color quality with enhanced 
black color density and a maximum resolution of 400 dpi. 
Newly developed photosensitive materials plus laser diode exposure 
technology have eliminated the need for processing chemicals in the printer. 
This revolutionary product allows you to take full advantage of the latest 
advances in the field of digital imaging and information processing. 


Now the benefits of true photographic image quality are 
available for all your digital imaging needs, such as; 
electronic photography, Photo-CD, computer 
design, production of scientific and : 
medical documents, and the use of 
image data bases. 


For more information please contact your nearest Fuji Photo Film office or distributor listed below. 


FUJI PHOTO FILM CO., LTD. 


26-30, Nishiazabu 2-chome, Minato-ku, Tokyo 106, Japan Tel : Tokyo 81-3-3406-2669 Fax : 81-3-3406-2122 
[Fujifilm Abroad] FOR COMPUTER GRAPHICS APPLICATIONS, CONTACT THE FOLLOWING DISTRIBUTORS; 
North America FUJI PHOTO FILM U. S. A., INC. ITOCHU TECHNOLOGY INC. 
555 Taxter Road, Elmsford, N. Y. 10523, U.S. A. 2515 McCabe Way P. O. Box 19657 Irvine, CA 92713-9657 U.S.A 
Tel : 1-914-789-8100 Fax : 1-914-789-8378 TEL : 1-714-660-0506 FAX : 1-714-757-4423 
FUJI PHOTO FILM CANADA INC. ITOCHU TECHNOLOGY INC. Canada Branch 
275 Britannia Road East, Mississauga, Ontario, L4Z 2E7, Canada 2120 Matheson Blvd. E. Mississauga, Ontario L4W 5E1 CANADA 
Tel : 1-416-890-6611 Fax : 1-416-890-3793 TEL : 1-416-602-4743 FAX : 1-416-602-7702 
Europe FUJI PHOTO FILM (EUROPE) G. m. b. M. ITOCHU ELECTRONICS Co., Ltd. 
Heesenstr, 31, 4000 Dusseldorf 11, Postfach 190321, Germany Beacon House, 26-28 Worple Road Wimbledon, London SW19 4EE UK 
Tel :49-211-50890 Fax : 49-211-5089-344 TEL : 44-81-946-4960 FAX : 44-81-879-0836 
FUJI PHOTO FILM (U. K.) LTD. ITOCHU ELECTRONICS GmbH 
Fuji Film House, 125 Finchley Road, Swiss Cottage, London NW3 6JH, England "Immermann-Hof" Immermannstr, 65D 4000 Dusseldorf 1 F.R.Germany 
Tel : 44-71-586-5900 Fax : 44-71-753-0615 TEL : 49-211-368550 FAX : 49-211-358713 
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A Heady Success 


Hollywood production house uses digital film compositing 
to help bring “Coneheads’” to life 


associated with digital film 

compositing is seamlessly 
matching live-action elements to the 
backgrounds onto which they are 
superimposed. “If something is just 
a bit off, you can tell. If you’re sit- 
ting in the theater, even if mentally 
it doesn’t register exactly what’s not 
working, you still think, ‘Well that 
isn’t quite right,’ ” says Peter Webb, 
digital imaging specialist with CIS 
Hollywood, a Los Angeles-based 
post-production company that pro- 
vided special visual effects for the 
recent Paramount movie “Cone- 
heads.” (The movie is a spin-off of a 
“Saturday Night Live” skit and stars 
Dan Aykroyd, Jane Curtin, and 
Laraine Newman, all of whom acted 
in the original version.) 

For its work on “Coneheads,” CIS 
successfully met the compositing 
challenge “head-on” with the help 
of Discreet Logic’s (Montreal) Flame 
software running on a Silicon 
Graphics workstation. Working at 
2K resolution, CIS was able 
to manipulate such factors as 
color, lighting, movement, 
t'ratios to achieve 
consistene between layers. 
For example, one scene 
shows i -action coneheads 


():: of the most challenging tasks 


towers, two suns, and | 
, atmosphere, wasa © 
‘Painting on top of © 
CIS composited film 
e live action. Paramount 
ided the matte painting 


By Diana Phillips Mahoney 


in digital form, which CIS then im- 
ported into Flame. 

“One of the shots was supposed to 
simulate a camera tilting from the 
top of a building right down to the 
door at the bottom, so I used Flame’s 
camera object to create a camera 
move on the painting,” says Webb. 
“TI pointed the camera at the top of 
the painting and then set key frames 
so it took it down to the bottom. 
Then I composited subsequent live- 
action layers so they looked like 
they were actually in the same space 
as was graded in the painting.” To 
do that, Webb relit the live-action el- 
ements—using Flame’s animatable 
light sources—so they appeared to 
be in the samessort of moody light- 
ing as that of the painting. “It was 
imperative that I match the tracking 
of the camera in each subsequent 
layer to make sure there was no 
movement between the different lay- 


-action coneheads march into the high priest’ 5 4 
er on their home planet of Remulak. In reality, the 


nd Is analy a matte painting. 


ers, so they all looked like they were 
locked in the same space.” 

Another capability that Webb con- 
siders to have been invaluable is 
called displacement mapping, 
which allows the creation and light- 
ing of 3D shapes in Flame’s DVE- 
type motion control module. He re- 
lied on this to develop the movie’s 
main title sequence in which two 
coneheads “bop” out of the Hudson 
River over a background matte paint- 
ing of New York City. At the end of 
the shot, the word Coneheads 
emerges in 3D. “I was able to create 
this 3D metallic lettering, just kind 
of hanging there with dappled 
movement of lighting on the under- 
side of the letters to make it look like 
it had interactive lighting from the 
water below it,” says Webb. He then 
added a variety of elements “to make 
it less obvious that it was a painting 
in the background,” including traffic 
lights moving along the horizon lev- 
el, flashes of lightening in the 
clouds, and a helicopter flying in 

front of the buildings. Addi- 

tionally, says Webb, “We had 
to relight:the live-action ele- 
ment because it didn’t look at 
all like it was at night. We 
used Flame’s light sources to 
make it look like it was actu- 
ally in the Hudson River in- 
stead of ina big water tank | in 

a parking lot.” : 

| During the prod@ikion 
process, the visual effects su- 
_pervisor and the film’s direc- 
_ tor periodically sat in on 
compositing sessions to 
make suggestions. “We were 
able to make the corrections 
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as they watched,” notes Webb, “be- 
cause [with Flame] you can store a 
library of the different motion files 
and lighting files that you’ve creat- 
ed, so it’s just a matter of altering 
and rerendering. You don’t have to 
go back and do a whole lot of work 
again.” 

Because CIS only had one Flame 
system, “We couldn’t put every- 
thing through it, as much as we 
would have loved to; there was just 
too much stuff,” says Webb. As a re- 
sult, they used MATADOR Paint, a 
lower-end digital compositing sys- 
tem from Parallax Graphics Systems 
(London), for the less complex shots 
that needed artistic manipulation. 

According to Webb, MATADOR 
Paint “is a very good tool for re- 
touching and rotoscoping and it’s 


Diana Phillips Mahoney is senior associate edi- 
tor of Computer Graphics World. 
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got a good paintbox; it was very use- 
ful for the simpler effects.” For the 
complex shots, however, it was nec- 
essary to utilize the advanced tech- 
nology of Flame. For example, ex- 
plains Webb, in MATADOR Paint, 
effects are achieved by hand, frame 
by frame. Flame, on the other hand, 
“has an animating rotoscoping mod- 
ule where you can set key frames 
and make animated geometric 
shapes. You can use those shapes to 
create a matte or to restore from one 
image to another, or you can apply 
softening or sharpening filters— 
whatever you like.” Additionally, 
Flame has its own set of high-speed 
disk drives, so that every frame is 
always available. “You don’t have to 
load something in, work on it, and 


Growing Buildings 


T: a designer, cultivating a good 
idea can be like preparing a well- 
tilled garden: Plant a seed and 
watch it grow. Paradigm Produc- 
tions recently extended this analogy 
one step further in its work ona 
marketing video promoting a local 
college’s master plan for architectur- 
al changes. 

The Memphis, Tennessee-based 
production company combined 3D 
modeling, animation, morphing, 
and video to create the illusion 
that State Tech campus buildings 
were growing out of the ground, 
ultimately blossoming into the pro- 
posed architectural plan. The proj- 
ect involved superimposing 3D 
models of the new buildings over 
live video footage taken of the 
campus and using morphing to 
join the components and “grow” 
the buildings. 

Using video footage of the cam- 
pus shot from an aerial perspective, 
the Paradigm designers captured, 
via a framegrabber, a view of the 
site over which they would super- 
impose models of the new build- 
ings, parking lots, and grounds. 
Next, relying on sketches provided 
by the Hnedak Bobo Group (the ar- 
chitects for the project), the design- 
ers built the 3D models using Data- 
CAD software (Cadkey; Windsor, 
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CT) running on ’486 PCs. For ren- 
dering, they turned to the Amiga 
platform, exporting the 3D model 
data into a file format that 
could be read by the Amiga- 
based rendering package 
Imagine from Impulse (Min- 
neapolis). To add realism to 
the finished piece, Paradigm 
incorporated digitized data 
of some of the actual con- 
struction materials, includ- 
ing concrete finishes and 
roof textures. 

All of the 3D models were 
rendered at an angle to match 
the live video. Then the im- 
ages—the site view and the 
computer-generated models— 
were merged using Imagine’s 
morphing capabilities. Final- 
ly, the designers created an 
animated logo for the intro- 
ductory and closing segments of the 
video. 

“The most difficult part of the 
project was lining up the photo- 
graph with the 3D model,” notes 
Paradigm partner Charles Gaushell. 
“That took some time, making sure 
the perspectives matched exactly.” 
For that challenge, he says, the 
group had to rely only on visual in- 
stinct. (Gaushell notes that in such 
circumstances, it helps that the Par- 


Three-dimensional computer models of new 
buildings are superimposed onto live video 
footage of the State Tech campus in Memphis, 
Tennessee. 


export it to load something else, as 
you do with most systems.” 

For many of the blue-screen com- 
posites in “Coneheads,” CIS used a 
proprietary system. For example, 
notes Webb, “There were some shots 
of one of the animated monsters that 
were done with miniatures moved 
frame by frame. That kind of thing 
never actually went through a com- 
puter graphics workstation; it all got 
composited using our own high-res- 
olution system.” 

CIS plans on acquiring more 
Flame systems for future projects, 
which include “a flood of work 
from our TV commercial clients and 
some more movies,” says Webb. In 
the past, CIS has provided special 
visual effects for such projects as 
“Star Trek: The Next Generation,” 
“Deep Space Nine,” “Honey I Blew 
Up the Kid,” “Wayne’s World,” and 
“Patriot Games.” CGW 


adigm designers are all registered ar- 
chitects.) “There’s no way to plot 
out any vectors or really line up 


a 


anything; it’s purely visual, just a 
matter of eyeballing for the most 
part. So the result comes from a lot 
of trial and error.” 

What also made working on the 
video project unique for Paradigm 
was that it involved a three-way 
collaboration among themselves, 
the project architects, and the video 
production company. Although 
they often work closely with archi- 
tects and video and photography 
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specialists, it’s usually one or the 
other depending on the project. But, 
says Gaushell, “This video has kind 
of a dual purpose. It’s being used by 
the architects to show the [Board of 
Regents] what the campus will look 
like and it’s also being used to pro- 
mote the school, so they wanted to 
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get a professional video photogra- 
pher in there. So it combined the 
different fields that we typically 
work with into one project.” 


Since its completion, the video 
has received many professional ac- 
colades, reports Gaushell, includ- 
ing two from the Tennessee Profes- 
sional Photographers Association: 
first place in Commercial/Industri- 
al Video and Best of Show in Elec- 
tronic Imagery. —DPM 


Easing Access 


Fo facility managers, space design- 
ers, and office furniture contrac- 
tors, incorporating the needs of dis- 
abled employees into the physical 
work environment can be tricky. Of 
prime consideration are personal 
safety and accessibility to resources, 
yet the factors influencing these con- 
siderations will vary widely, depend- 
ing on the nature of an individual 
employee’s disability. Realizing this, 
Prairie Virtual Systems of Chicago 
recently built The Virtual Worksta- 
tion, a virtual reality-based system 
for the interactive design of barrier- 
free work areas. 

With the ’486 PC-based Virtual 
Workstation, users don a head- 
mounted display and a glove inter- 


ROT 
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face which facilitate their travel 
through proposed interior environ- 
ments, assessing the feasibility of 
various design configurations. As 
they move through the virtual space, 
users can identify obstacles that 
would prevent them from working 
efficiently and can adjust and move 
them as needed to provide a more 
friendly workspace. Elements such 
as colors and lighting can also be ma- 
nipulated. Once a suitable arrange- 
ment is established, the data can be 
saved electronically for import into 
software programs that architects and 
designers use to create the actual 
plans. Also, the program generates 
spec sheets that list all of the compo- 
nents necessary to configure the area. 


According to Trimble, contract 
furniture manufacturers are the pri- 
mary customers for The Virtual 
Workstation. These companies pro- 
vide Prairie with digital files of their 
furniture and accessories, and 
Prairie customizes the system to 
represent their inventories. The 
manufacturers can then offer poten- 
tial furniture buyers the opportunity 
to test, virtually, its products. Says 
Trimble: “If one of the furniture 
company’s customers wants a Cer- 
tain model workstation, we can just 
pull it in and it can be custom-con- 
figured for disabled employees to 
overcome any limitations.” 

Prairie built the system using the 
WorldToolKit, a virtual reality de- 


velopment product from Sense8 
Corporation (Sausalito, CA). Addi- 
tional components include a mo- 
tion-tracking device from Ascension 
Technology Corp. (Burlington, VT), 
a head-mounted display from Virtu- 
al Research (Sunnyvale, CA), and a 
Dataglove from VPL/Greenleaf Med- 
ical (Palo Alto, CA). 

Because of the competitive 
nature of the industry, Trimble 
won’t divulge much about the 
specific, proprietary technolo- 
gies used in the development 
process. He does note, howev- 
er, that one of the system’s 
most useful features—devel- 
oped using the WorldToolKit’s 
C libraries and support files— 
is its ergonomic analysis capa- 
bility, which quantitatively 
tracks the motion of various 
body parts and records the po- 
sition of objects within the en- 
vironment. “We actually keep 
track of the coordinates of a 
motion sensor attached to the user. 
This provides important quantitative 
data, not only for specifying the final 
configuration of the workstation, but 
also for analyzing how people will 


perform different kinds of routine of- 
fice tasks within the environment.” 
One type of ergonomic analysis is 
called reach analysis, in which the 
motion sensor is attached to the 
user’s hand. “Someone with head- 
gear on will be reaching around for a 
catalog on a shelf or reaching over to 
open up a file cabinet drawer—tasks 


Using a head-mounted display and glove interface, 
users can travel through proposed interior 
environments to assess the feasibility of various 
design configurations. 


that would be done at any normal 
workstation. We can see whether or 
not the user can actually reach every- 
thing that is in the environment, and 
we can quantify the extent to which 


mo 


ut fie 


he has to reach,” says Trimble. 

An additional benefit of the sys- 
tem is that it assists facility planners 
and designers in meeting the re- 
quirements of the Americans with 
Disabilities Act (ADA), which sets 
standards for barrier-free accessibili- 
ty. Often, it can be difficult to assess 
a design’s compliance with these 
standards before the design is 
actually built. With Prairie’s 
system, designers can fully 
test buildings before construc- 
tion begins. 

According to Trimble, “Out- 
side of the technological hur- 
dle that we had to overcome 
in terms of writing a special- 
purpose application using 
WorldToolKit, the most signif- 
icant challenge that we met 
was addressing the interests of 
the various people who would 
use or be affected by the prod- 
uct.” This includes people 
with disabilities, facility man- 
agers, purchasing agents, interior 
designers, and contract furniture 
manufacturers. “Everybody has dif- 
ferent needs, and we had to inte- 
erate all of them.” —DPM 
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computer. 

Call 1-800- 
344-0006 for 
a sample print 
and dealer 
information. 

Because 
nobody 
knows color 


KODAK 


like Kodak. 
Kodak and the Photo CD 
symbol are trademarks. The 
Photo CD symbol is for use by 
Kodak and its licensees only 


Digital Color Printer 


and may not be reproduced 
without permission from Kodak. 
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¢ Flio Books for instant visualization 


IntelliDraw saves you the time and 
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Projecting a Good Image 


For presenting video or computer data, today’s 
CRT projectors are the optimal choice for most users 


ou want to impress an 

ce with a visual pres- 
whether you’re 
er-generated 


By Dona Z. Meilach 


gers these days 
cathode ray tube) pro- 
jectors available. Despite the in- 
creasing popularity of today’s 
newer liquid crystal display 
technology, many graphics pro- 
fessionals still turn to CRT pro- 
jectors because they can yield 
larger and brighter pictures from 
greater distances and can accept 
data from a variety of inputs. 

There are three different types 
of CRT projectors: video, dat 
and graphics units, categorized 
the kind of source informa 
they accept. Each of these 
caters to specific needs, and 
in each group are units tha 
a variety of different featur 
if you’re in the market for 
projector, whether you’re a ° 
time buyer or upgrading ¢ 
adding to a current presentatic 
system, it is important to under-- 
stand the factors involved. First, 
know the type of data you plan to 
present, and then understand the 
features of the units before mak- 
ing a purchasing decision. 


f choice among most 
if agers today because they 
can yield large and bright images from great 
distances and can accept data from a variety of 
sources. Photos courtesy (top to bottom) 
Electrohome, Mitsubishi, and Barco. 


The first type of CRT projector, 


the video projector, is limited to hor- 
izontal scan rates of from 15.75 to 


17KHz. These units are good if 
you'll be presenting NTSC broad- 
cast images. Products in this cate- 
gory, available from such vendors 
as AmPro, Barco, Harmon Video, 
Mitsubishi, and Panasonic, usual- 
ly range in price from $6500 to 
$7000. For ae $1100 to $2000 


VGA, Mac IJ, and 90 Percent af 
the computer inputs as well as 
video input. Also popular is their 
mid-range price tag: Such ven- 
dors as American Video Commu- 
nications, AmPro, Barco, Electro- 
home, General Electric, Harmon, 
Hitachi, NEC, and Sony offer sev- 
eral models of data projectors 
ranging in price from $6500 to 
$19,000. 

The third type, called graphics 
projectors, are required for ap- 
plications in which high-resolu- 
tion projection is a must. They 
can project images from worksta- 
tions by Sun, DEC, NeXT, Silicon 
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Graphics, and others as well as PC, 
Mac, and video signals. Graphics 
projectors with the highest scan 
rates (from 90 to 135KHz) range in 
price from $20,000 to $35,000 and 
include AmPro’s Esprit models, the 
NEC MultiSync 9PG, and Barco’s 
RetroGraphic and BarcoData units. 
Slightly lower scan rates of up to 
75KHz and 90KHz are available in 
models from AmPro, Barco, General 
Electric, and NEC and are competi- 
tively priced in the $18,000 to 
$20,000 range. 

Now that you’ve determined 
which of the three types of CRT pro- 
jectors is best-suited to your applica- 
tion, you should take note of the fol- 
lowing factors concerning CRT pro- 
jector technology to make sure that 
you purchase the right model for 
your job. 

One factor you must consider is 
the size of the room in which the 
projector will be used. For instance, 
if you’re presenting a computer-gen- 
erated image in a large room, you'll 
have to present your image on a 
large screen so that everyone in the 
room can see it. But enlarging an im- 
age tends to reduce its brightness. 

The specification that CRT projec- 
tor vendors use to indicate bright- 


Dona Z. Meilach has been following the presenta- 
tion graphics market for several years. She is the 
author of 70 books, including “Dynamics of 
Presentation Graphics” and “Looking Great on 
Video.” In addition to teaching classes on mar- 
keting with visual presentations at the University 
of California, San Diego, she presents seminars 
at conferences and conducts in-house corporate 
workshops. She is based in Carlsbad, California. 


ness is lumens, which is a measure 
of light intensity. Most vendors 
quote accurate brightness levels on 
their product spec sheets. But some 
vendors, in an effort to make it seem 
as though their units have higher 
brightness levels (for competitive 
reasons), quote “peak” brightnesses 
on their spec sheets. Users rarely op- 
erate CRT projectors at their peak 
levels, because at such high levels 
the quality of the image suffers and 
the efficiency of the projector’s cath- 
ode ray tubes is reduced. 

Several factors—including the 
presentation room’s size and light- 
ing conditions, screen size, and the 
distance of audience members from 
the screen—come into play when 
determining required brightness lev- 
els for presenting images. These 
variables make it impossible to ad- 
vise prospective buyers on “ade- 
quate lumens ratings” for any one 
application. Therefore, if you need 
to enlarge the images you are pre- 
senting, make sure that you’re com- 
paring apples to apples on vendors’ 
product spec sheets. Don’t assume 
that a unit advertised at 400 lumens 
is 25 percent brighter than one ad- 
vertised at 300 lumens. Instead, 
check to see if the vendors are quot- 
ing peak brightness levels or average 
brightness levels. Or, better yet, ask 
if you can see the same image from 
the two units side by side; they may 


appear identical in quality. 

Also affecting the brightness of an 
image is the size of the projector’s 
cathode ray tubes. Most CRT projec- 
tors have three 7-inch tubes—one 
red, one green, and one blue—each 
of which provides about 650 lumens 
brightness and up to 1280-by-1024 
resolution. 

Recently, AmPro, Barco, and Elec- 
trohome introduced units with 8- 
and 9-inch tubes. These larger tubes 
yield a brighter image (up to about 
1000 lumens) and resolutions up to 
2000 by 2000 in some cases. Units 
such as these are optimal when us- 
ing large screens in a big room for 
applications requiring high bright- 
ness levels. 

Closely related to a projector’s 
tubes is the issue of focus. The three 
beams of light emitted from a projec- 
tor’s tubes must be converged into 
one beam for an image to be in fo- 
cus. Traditionally, CRT projectors 
have employed electrostatic tech- 
nology for focusing. But increasing- 
ly, vendors including AmPro, Barco, 
Electrohome, and NEC are announc- 
ing units which employ electromag- 
netic technology. Electromagnetical- 
ly focused projectors provide sharp- 
er images and hold convergence 
better; also, the tubes on such units 
don’t burn out as quickly. 

In addition to addressing issues of 
brightness and focus, many vendors 
enhance their projectors with spe- 
cialized features designed for easy 
set up and maintenance. For in- 
stance, NEC’s MultiSync 6PG and 


Some Leading Suppliers of CRT Projectors 


hee i egami f Electronics 5 (USA) Inc. 


_ Titusville, FL. "32780-7999 
CIRCLE 211 ON INFORMATION CARD 
- Barco Inc. USA 
~ 1000 Cobb Place Blvd. 
Kennesaw, GA 30144 
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Electrohome Ltd. 

809 Wellington St. N. 

Kitchener, Ontario, Canada N2G 4J6 
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General Electric Display Products 
Electronics Park 6-338, POB 4840 
Syracuse, NY 13221 
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7 - 87 Brook Ave. 


Maywood, NJ 07607 
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JOS Projection Systems Inc. 
1991 W. 190th St. 

Torrance, CA 90504 
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Mitsubishi Electronics America 
800 Cottontail Lane 

Somerset, NJ 08873 
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NEC Technologies Inc. 

1255 Michael Drive 

Wood Dale, IL 60191 
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Sony Cob of Araice” - 


_ Business & Professional Group 
3 Paragon Drive | 
Montvale, NJ 07645-1735 
CIRCLE 221 ON INFORMATION CARD 


Note: A Large-Screen Display 
Systems poster comparing CRT 
projectors and their features is 
available for $15 from the 
International Communications 
Industries Association, 3150 Spring 
St., Fairfax, VA 22031-2399 
(703-273-7200). 


9PG have a special computer inter- 
face that reduces setup time and al- 
lows the user to alternate quickly 
between rear projection (the image 
is projected through the screen 
from behind) and front projection 
(the projector is on the same side of 
the screen as the audience). 

NEC units also incorporate a fea- 
ture in which the projection screen 
will go blank when the user 
switches from video to data projec- 
tion, thereby avoiding squiggly 
lines that make the projection ap- 
pear unprofessional. In addition, 
many units, including those from 
AmPro and NEC, come with light- 
ed remote controls so you can see 
what you’re doing when the lights 
are low. And some, such as the 
AmPro 4200, feature a liquid-cou- 
pled lens and CRT which fills the 
’4-inch gap between the compo- 
nents and yields a better contrast 
ratio and light output. The AmPro 
units also have what’s referred to 
as “Scheimpflug” focal plane ad- 
justment, which yields optimal 
center and edge focus. Other units 
have either center or edge focus. 

Besides considering the points 
discussed thus far, it’s also a good 
idea to work with a full-service 
dealer who can help you evaluate 
your needs realistically. Ask your- 
self the following questions before 
you begin shopping: 


e What’s more important to you— 
image quality or just getting the in- 
formation across? 

e Are you showing only comput- 
er data or animation too? Are you 
integrating video with multimedia? 

¢ How big is the room, and what 
is the distance from the screen to the 
people sitting in the last row? This 
raises additional concerns about au- 
dience, lighting conditions, and 
screen and projector positions 
which must be evaluated. 

¢ How much ambient light is 
there? Where does it come from? 

e Do you want your unit to be 
permanently installed or portable? 
CRT units are big and bulky, weigh- 
ing from 80 pounds for some video 
projectors to 350 pounds or more 
for 9-inch data projectors. 

e What is your budget? When de- 
termining this, your should include 
costs of roll-around stands and/or 
possible room renovations, shipping 
crates, interface cables, and boxes. 


Another good idea is to work with 
a dealer who will let you conduct a 
projector “shoot out” so you can 
judge several units side by side run- 
ning the same images under the 
same conditions. When doing this, 
here’s what you should look for: 


e The darkest and lightest colors 
should be rich, not washed out. 

e On gray bar test patterns, all 16 
levels of gray should be distinguish- 
able. There shouldn’t be any tinges 
of pink, blue, or green. 


You should also consider war- 
ranties, guarantees, and service as 
well as upgradeability in case your 
needs change down the road. For in- 
stance, AmPro uses modular compo- 
nents in its projectors for easy up- 
gradeability. 


e On color test patterns, each col- 
or should look pure; they should not 
overlap and appear blurry. 

e Text and graphics in the corners 
should be as sharp as those in the 


center. CGW 


GP-1 2 3-D DIGITIZER SERIES 


FROM Science Accessories 


An Established Leader in 3-D Acquisition Technology 
for Over 15 Years. 


VERSATILE: Digitize any solid object or object in motion, including metal, composites 
and more within a 9-ft. cube. Operates in any natural environment . . . indoor, 
outdoor—in any lighting conditions. No restrictive mechanical arms or linkages. The 
only limit is your imagination. 


FAST: Data acquisition rates up to 100 data points (x, y, 2 Cartesian coordinates) per 
second with automatic continuous calibration. Formats are user-selectable outputs of 
X, Y, Z Cartesian coordinates to operate with the most popular CAD/CAM packages. 
Versatile and fast . . . incorporating all of the features and utilities you’ve asked for. 


SIMPLE: Out of the box... plug into the host computer .. . and GO! No 
cumbersome pre-calibrations. No program modification. Simply place the tip of the 
probe on the surface point(s) and actuate the trigger or attach point sources to an 
object in motion and acquire the data. As Simple As X, Y, Z! 


SCIENCE 200 Watson Boulevard 
ACCESSORIES P.O. Box 587, Stratford, CT 06497 
CIRCLE 25 ON INFORMATION CARD CORPORATION (203) 386-9978 « Fax (203) 381-9270 
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SINGAPORE 
_INFORAAATICS 


"93 
/T2000 - 1T2000 - Excellence In Business, Quality In Life 
14-17 October 1993 World Trade Centre Singapore 


The Premier Information Technology Show in Asia 


There is only one exhibition in Asia that could give your products 
and services an extensive exposure in Asia-Pacific - INFORMATICS. 
Established since 1986, INFORMATICS has 
attracted over 100,000 


visitors annually, 
consisting top level EDP .) managers, systems 
engineers, analysts, programmers, finance 
and banking personnel, government officials, 


consultants and the 


INFORMATICS '93 will 


general public. 
feature solutions and new 
technologies, highlight regional cooperation opportunities, and open up international 


markets for IT products, services and personnel. 


Organised by: Managed by: 
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& EXHIBITIONS 
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SINGAPORE FEDERATION OF THE SINGAPORE AIRLINES y 
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Times Publishing Group 
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The Magic of Photoshop 2.5 


The newest version of Adobe’s 
popular image-manipulation 
program offers a host of new and 
exciting features for both Mac and 
Windows users 


A Adobe’s Photoshop wasn’t the 
first desktop image-manipulation 
program, and some would argue 
that initially (at least) it was by no 
means the best. But its flawless im- 
plementation of the classic Macin- 
tosh interface, plus its full-color dig- 
ital editing capability, revolution- 
ized the manipulation of desktop 
graphics. And now, in addition to a 
substantial upgrade to Photoshop 
2.5 for the Mac, the Mountain View, 
California, vendor has debuted a 
version for Windows PCs (priced at 
$895, or $179 as an upgrade). 
Improvements in version 2.5 are 
dramatic. For instance, the original 
product often erred on the side of 
being overly simplistic, in that you 
had to reset many settings every 
time you began a work session and 
tools were limited to preset func- 
tions. In Photoshop 2.5, however, 
functions such as color selections, 
brush sizes, opacity, antialias- 
ing, editing modes, and win- x. 
dow positions are saved ~~ 
from one session to the 


next, creating automatic, personal- 
ized tool and paint settings. Also, all 
selection tools are now uniform in 
their degree of antialiasing, with 
“feathering” being reserved for spe- 
cialty compositing and halo effects. 

The most exciting and powerful 
feature is a new implementation of 
Masking Channels, which now can 
be viewed as an image overlay. 
Masking Channels allow you to iso- 
late image areas or elements for edit- 
ing or compositing and to define 
how, where, and to which areas ef- 
fects will be applied. A new Chan- 
nels palette allows you to name 
channels and select which are visible 
and/or editable at any time; a Quick- 
Mask feature enables instant conver- 
sions of a selected area into a mask 
for use during the work session. 

A new Brushes palette offers a 
range of brush shapes and sizes, for 
all painting tools, as well as controls 
for changing the Opacity and Paint- 
ing/Editing Mode settings (such as 
Hue, Lighten, and Darken). Any 
changes made in the Brushes palette 
can also control how a floating se- 
lection (image area being edited) in- 
teracts with the main graphic be- 
hind it; the user no longer has to 
open the Composite Controls dialog 
box to define this interaction. 

And ... Hooray! ... Photoshop 2.5 
permits you to paint, filter, color- 
correct, and edit floating selections 
while they remain floating above 
the main image. Earlier versions 
pasted a floating selection back into 
the main image after any change. 
Burn and Dodge tools also have 
been added to darken and lighten 
selected image areas. 

Also new is customizable pres- 
sure sensitivity for all tools, instead 
of each tool having one preset reac- 
tion to pressure. For example, brush 
strokes can be made wider, or areas 
more opaque, by applying greater 


pressure. “a 
Of course,a ™ 
pressure-sen- 
sitive digitizing 
pad is required to 
use this feature. 

The program also provides im- 
proved, automated color corrections 
and the addition of a new Variations 
option. This option allows you to 
view a variety of possible Correc- 
tions in miniature “thumbnail 
sketches” (though unfortunately, 
these thumbnails are often too small 
to make informed color decisions). 

Also, Photoshop’s revamped ob- 
ject-oriented paths are now more 
easily edited, like Adobe Ilustra- 
tor’s Bezier curves. There are more 
controls over converting the bound- 
aries of selected areas into image- 
editing paths, applying painting ef- 
fects (such as airbrush) to these 
paths, and exporting images along 
with their paths, so they can appear 
in page-layout programs within bor- 
ders defined by the paths. However, 
Photoshop’s paths still are not fully 
editable objects, with color and line 
attributes or grouping and layering 
functions, as they are in some other 
image-editing programs. 

As always, Photoshop reads and 
writes many file formats and sup- 
ports many image-editing modes, 
including RGB, CMYK, LAB (a de- 
vice-independent interchange for- 
mat), gray-scale, and bitmapped. 
Since Adobe set the standard for 
“plug-in” filters, Photoshop users 
will continue to be able to take ad- 
vantage of dozens of third-party fil- 
ters and effects, such as those of- 
fered by Aldus’ (San Diego) Gallery 
Effects and HSC’s (Santa Monica, 
CA) Kai’s Power Tools. 

For all of these improvements, 
however, some functions still need 
rethinking before the program can 
perform super-high-level digital re- 
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touching and compositing. One of 
these weaknesses is in how the 
program applies effects such as ro- 
tation, skewing, and scaling. The 
program’s bitmapped editing func- 
tion requires that the computer in- 
terpolate between pixels when 
adding, subtracting, or changing 
pixels to implement such effects. 
Each interpolation degrades image 
detail. This loss is more noticeable 
when increasing image size (by 
adding pixels) than when shrinking 
(by discarding pixels). 

Also, some competing programs 
allow you to experiment with such 
effects before committing yourself to 
applying them. But Photoshop com- 
mits to changes when they are 
moved into position. For example, if 
you are trying to shrink an image of 
the Earth to fit into a hand, and you 
think that it is finally scaled proper- 
ly, moving the Earth into position 
over the hand will permanently im- 
plement its new scale. But if the 
Earth then needs to be scaled up a 
bit, the image will degrade in reso- 
lution (because the computer adds 
pixels to enlarge the image), and 
you cannot easily replicate past 
scaling changes. This makes it quite 
difficult to re-create experimental 
effects at higher resolutions. Adobe 
would do well to look at how Frac- 
tal Design’s ColorStudio handles 
such functions. 

And, given Adobe Illustrator’s 
strength in Bezier curve implemen- 
tation and font design, it doesn’t 
seem unreasonable to ask that the 
next version of Photoshop incor- 
porate a PostScript object layer with 
true PostScript text (this version in- 
cludes only a bitmapped text tool). 

Another annoying feature is Pho- 
toshop’s cursor, which sometimes 
obstructs minute details in areas be- 
ing retouched (an option to hide the 
cursor while drawing would help). 
Also, the system’s rather chunky 
palettes, if “slenderized,” would fit 
better along the bottom and sides of 
smaller monitors. And Photoshop 
would benefit from a more sophisti- 
cated ruler, with grids and guide- 
lines for more exact placement of 
pasted elements. 

While I recommend Photoshop 
for gray-scale and full-color editing, 
it is not the optimal program for 8- 
bit color, since its handling of color 
tables is surprisingly limited. For in- 
stance, it doesn’t move or blend be- 
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tween colors as easily as Studio’ by 
Electronic Arts. 

Importantly, Photoshop’s new 
version also raises the hardware 
ante for using its features. Whereas 
previous versions would function 
on any 2MB Macintosh, the new 
product requires Mac SE/30, Mac II, 


or all of version 2.5's 


improvements, some functions 


still need rethinking before 
the program can perform 
super-high-level digital 


retouching and compositing. 


Performa, or Quadra CPUs equipped 
with 6MB of RAM. The identical 
IBM version requires an 80386/486 
processor with DOS 5.0, Windows 
3.1, and 4MB of RAM. And full use 
of all Photoshop features demands 
significantly more RAM and disk 
space and a 24-bit color graphics 
board and monitor on both Mac 
and IBM platforms. So users with 


low-end hardware configurations 
must upgrade their equipment to 
fully enjoy Photoshop 2.5. 

In fact, the program’s more con- 
fining limitations come when 
underpowered hardware drives 
sluggish cursors, delays application 
of filters and effects, and slows the 
storage of large files. Short of buying 
a faster CPU, you might want to try 
an accelerator (available for both 
Mac and Windows) that has been 
optimized for Photoshop 
calculations. I tried the 
SuperMac ThunderStorm 
board, and while it per- 
formed some filters and 
functions more quickly, 
it didn’t upgrade my 
desktop PC to full work- 
station performance. 

So Photoshop’s strong 
software may leave 
many of us cursing our 
weaker hardware for not 
keeping up. Perhaps 
there will be a mass exo- 
dus to more powerful 
hardware platforms 
when Adobe starts shipping ver- 
sions for Sun Microsystems and 
Silicon Graphics workstations. But 
Photoshop 2.5 will remain a pow- 
erful digital editing and retouching 
tool by even these systems’ lofty 
standards.—Sharon Steuer, a con- 
sultant and freelance computer 
graphic artist based in Bethany, 
Connecticut. 


Physics for the Rest of Us 


Working Model offers Macintosh 
users 2D motion simulation 
Capability based on nature’s laws 


A Remember F=ma? Or the dif- 
ferential equation describing simple 
harmonic motion? Would you need 
to build a complete prototype of 
your latest midnight brainstorm to 
discover its fatal flaw because the 
lessons of Physics 101 are lost in the 
mists of time? 

Well, if (for whatever reason) you 
need to simulate real-world laws, 
welcome to physics for the rest of us 

. on the Macintosh. It’s called 
Working Model, from Knowledge 
Revolution (San Francisco), and it 
costs $995 at your local software su- 
perstore. Greg Baszucki, the compa- 
ny’s vice president, bills the pack- 


age as a professional version of the 
vendor’s educational offering, Inter- 
active Physics II. Target users 
include mechanical engineers, de- 
signers, animators trying to achieve 
realistic motion, and even accident- 
reconstruction specialists. 

I tested the package on a Quadra 
700 equipped with 20MB of RAM 
and a 17-inch display with 832-by- 
624 resolution. My first surprise 
was that this program occupied a 
relatively modest 3.5MB of disk 
space, including all tutorial files. 
Another pleasant surprise was the 
system’s 21-digit mathematical pre- 
cision (Interactive Physics II, was 
accurate to seven digits). 

Working Model produces realistic 
simulations of physical systems op- 
erating in 2D. Not every force or mo- 


tion has to reside in the same plane, 
but all must be “co-planar”—acting 
parallel to a common plane. Even 
with this restriction, the system can 
accurately model many mechanical 
linkages and can predict outcomes 
of applied forces. 

The modeling process begins by 
assigning properties to all objects in 
the simulation, including both phys- 
ical and “force” objects. 
The user can define a 
physical object’s initial po- 
sition, orientation, veloci- 
ty, static and kinematic co- 
efficients of friction, coeffi- 
cient of elasticity, and 
electrical charge. “Force” 
objects include motors, ac- 
tuators, and applied linear 
or torsional forces. System 
calculations also consider 
factors such as mass, 
center of gravity, moment 
of inertia, gravitational 
forces, interaction with 
other objects in the simula- 
tion, and many other phys- 
ical parameters. 

A “Smart Editor” allows 
users to create and connect objects 
using circular, rectangular, and 
polygonal masses, rigid connecting 
rods, linear/rotational springs, 
dampers, pin joints, and even ropes 
and pulleys. Then, select an object in 
the model (in the usual point-and- 
click fashion), pick a handle loca- 
tion, pull on it, and the model moves 
in response to real-world constraints. 

Once a model is built, wind it up 
and watch it go. Working Model 
calls this process an “experiment.” 


INCLUDING: 
@ ANIMATION 


© PRODUCTION 
iPS @ MULTI-MEDIA 
ERANMATOR 
@) 
GTUDIO 


CREATIVE SERVICES 


@ VIDEO EDITING 


From the initial user-defined condi- 
tions, the program computes the 
model’s future states based on na- 
ture’s laws. 

An enthusiastic user of the pro- 
gram is Dwight Morejohn, owner of 
Capturing Concepts (Davis, CA) and 
a technical animator serving engi- 
neering and architectural clients. 
The program has enabled him to ad- 
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Working Model can simulate—with physical elements 
and suspension components—a bike as it travels over 
uneven terrain. 


vance from perspective line draw- 
ings to accurate, full-motion models. 

“T have to be selective about the 
kinds of things I’m going to model,” 
he explains, “but there are many 
things in the world that lend them- 
selves to 2D planar modeling.” 
Morejohn cites an ongoing project 
for a bicycle manufacturer. Using 
Working Model, he has realistically 
simulated—with both physical ele- 
ments and suspension compo- 
nents—a rider’s interaction with a 
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bike as it travels over uneven terrain. 

On the downside, Morejohn— 
who runs the program on a Quadra 
950 enhanced with Radius Rocket 
cards—confirms my impression that 
the program’s real-time performance 
can be disappointing. But he has 
discovered a number of useful 
work-arounds, such as precomput- 
ing time-stepped “frames” and play- 
ing them back later in a video 
animation. 

Curiously, the number of col- 
ors displayed on the monitor 
noticeably impacts system per- 
formance (despite its simple, 
flat graphics). However, these 
simulations can be exported in- 
to high-end 3D modeling, ren- 
dering, and animation packages 
using standard data formats like 
Macromind 3D, DXF, and PICT. 

Make no mistake. Physical 
simulation can be as computa- 
tionally demanding on users’ 
hardware as high-end rendering. 
In fact, products like Working 
Model traditionally have been 
restricted to mainframes, driven 
more by the need for computa- 
tional speed than for an accessible 
user interface. This is still true of sys- 
tems designed to simulate full 3D 
mechanisms, where computational 
complexity may increase by at least 
an order of magnitude over 2D prob- 
lems. Nevertheless, Working Model, 
though restricted to 2D, brings real- 
world modeling to the desktop and is 
an impressive step forward for 
desktop engineers.—Robert Schaff, 
a freelance writer and engineer 
based in Long Beach, California. 
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Video and Multimedia 

Media Vision has introduced an add-in 
board for incorporating video into PC- 
based multimedia applications. Called 
Pro MovieStudio, the board captures and 
compresses video images on-the-fly, 
then stores the compressed video data. 
The board’s hardware compression 
scheme is fully compatible with MS 
Video 1, the standard CODEC included 
with Microsoft Video for Windows digi- 
tal video software. Pro MovieStudio, 
which uses the company’s two-chip Mo- 
tiVE video chip set, supports 32,768 col- 
ors and can capture videos up to resolu- 
tions of 320 by 240. Price: $449. Media 
Vision (Fremont, CA). 
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SuperMac Video Production 


DigitalFilm Deluxe from SuperMac 
Technology is a single-slot video produc- 
tion system that lets users capture, edit, 
and author video on the Macintosh. The 
system, which comes bundled with 
Macromedia Director 3.1.3, captures 
full-motion, full-screen video and audio 
in real time; features fast video-editing 
capabilities and realistic playback; and 
supports QuickTime 1.6 and XCMDS, 
plus bundled software. Adobe Premiere 
and CoSA After Effects are also includ- 
ed. DigitalFilm Deluxe uses integral 
hardware-accelerated JPEG compression 
to record to disk at high compression ra- 
tios. SuperMac Technology Inc. (Sunny- 
vale, CA). 
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Pentium-Ready Accelerator 


Diamond Computer Systems has an- 
nounced a graphics accelerator for Pen- 
tium-based machines. Called the Viper 
PCI, the accelerator uses the PCI (periph- 
eral component interconnect) standard, 
which enables graphics data to be proc- 
essed at the same speed as the system’s 
CPU; utilizes a 64-bit data path; and sup- 
ports processor speeds up to 100MHz. 
The Viper PCI incorporates the Weitek 
P9000 graphics controller, which off- 
loads graphics functions from the sys- 
tem’s CPU and enables them to be per- 
formed on the video adapter. The accel- 
erator supports a maximum resolution of 
1280 by 1024 in 256 colors with a verti- 
cal refresh rate of 74Hz. Diamond Com- 
puter Systems Inc. (Sunnyvale, CA). 
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iColor PC Scanner 


Envcolor is a new color scanner for PC 
users. Available from Envisions Solu- 
tions Technology, the scanner comes 
with two software programs: Perceive 
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Personal V 1.1, an OCR program for 
scanning text, and Halo Desktop Imager 
V 2.00N, for scanning and editing im- 
ages. Halo Desktop Imager also includes 
autostitch and automerge functions, 
which automatically join two scans. 
Price: $299. Envisions Solutions Tech- 
nology Inc. (Burlingame, CA). 
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Scanning for Multimedia 

Umax has introduced a flatbed color 
scanner designed for creators of multi- 
media presentations and computer 
graphics. The UC1260 is a 24-bit color 
scanner with an optical resolution of 600 
by 1200; a maximum resolution of 2400 
by 2400 is achieved through the compa- 
ny’s Ultra View Technology, a software 
interpolation procedure. The UC1260 
recognizes 16.8 million colors in three 
scanning passes. The driver is fully 
TWAIN-compatible, so users can scan 
images from any application that sup- 
ports the TWAIN standard. This scanner 
supports a range of host systems. Umax 
Technologies Inc. (Fremont, CA). 
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New Digitizer from SAC 

Science Accessories Corp. has an- 
nounced the GP-12, an easy-to-use 3D 
digitizer that operates indoors, outdoors, 


and under any lighting conditions. The 
user places the tip of the probe on the 
surface point(s), actuates the trigger, and 
captures the data in point, line, or 
stream mode in x,y,z cartesian coordi- 
nates. The digitizer acquires 3D data 
from any solid object, inert or in motion, 
within a 3.25-by-3.25-by-3.25- or 6.5-by- 
6.5-by-6.5-foot cubic volume. Features 
include a point-acquisition rate of 100 
points per second, automatic continuous 
calibration, and user-selectable resolu- 
tion. Science Accessories Corp. (Strat- 
ford, CT). 
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Scanner and Slide Kit 

Tamarack Technologies has introduced 
the 12000C & Slide Kit, a 1200dpi, 24- 
bit, color flatbed scanner with an attach- 
ment for scanning transparencies. The 
product features an 8.5-by-11.75-inch 
scanning surface and can accommodate 
full-size transparent documents. Fea- 
tures include hardware gamma correc- 
tion, 200 adjustable levels of brightness 
and contrast, from ’% to 8 x zoom, built- 
in SCSI for the Macintosh, PC SCSI for 
Windows, and automatic switching in- 
put voltage between 90 volts and 260 
volts. The 12000C includes full versions 
of Adobe Photoshop 2.5 for the Mac and 
Aldus PhotoStyler, along with the SCSI 
interface card for Windows. Price: $1995 
(12000C); $795 (Slide Kit). Tamarack 
Technologies Inc. (Milpitas, CA). 
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ADR Enhances Modeling 


Solid Systems has announced ADR 
(Adaptive Data Reduction), a product 
that enables Cyberware-laser-digitized 
models to be imported into Softimage 
animation software. Reportedly, ADR al- 
so improves SoftImage performance 
with complex, Cyberware-generated 
models by allowing import of models 
otherwise too large for Softimage, reduc- 
ing model render time, and speeding up 
wireframe manipulation. ADR reduces 
the number of polygons while preserv- 
ing model detail and selectively removes 
polygons depending on surface topogra- 
phy. Solid Systems Inc. (Portland, OR). 
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Multifunction Scanner 


With Caere’s new Omniscan 256 scan- 
ner, users can create, merge, and fax doc- 
uments from one device. The scanner in- 
cludes OmniPage Direct, an OCR pro- 
gram; Image Assistant, for image editing 
and scanning; and FaxMaster, a PC fax 
program with built-in send, receive, 
OCR, and compression capabilities. Om- 
niscan installs directly into the Win- 
dows application file menu or the Mac- 
intosh Apple menu for accessibility from 
within applications, enabling users to 
easily select the function they want to 
perform. Price: $449 (Windows); $595 
(Mac). Caere Corp. (Los Gatos, CA). 
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VR Display 

Designed for virtual reality applications, 
the new head-mounted display from 
Kaiser Electro-Optics uses Kaiser’s 
patented VIM (vision immersion mod- 
ule) technology to provide varying de- 
grees of immersion into virtual worlds. 
The sleek VIM Headset, which looks like 
a visor, features a 96-degree horizontal 


Jurassic Park’s dinosaurs. For many, they would be 
impossible. For the wizards at Industrial Light & 
Magic, they were just another breakthrough. 


“The creation of our Jurassic Park dinosaurs required ILM 
to extend the previous boundaries of modeling and anima- 
tion complexity. Fortunately, we continue to use Alias as 
our primary modeling tool—it’s the most advanced commer- 
cial technology for this type of work” 

Tom Williams, Executive in Charge of Digital Technology, ILM 


Alias PowerAnimator™ - the first choice for content cre- 
ation in the digital 90s. Quickly model organic shapes. 
Easily choreograph characters with IK and PowerCluster™ 
deformations. Speed production with integrated motion 
capture. Create optical effects like lens flare with Digital 
OptiFX™. Render at blinding speed with our newly-opti- 
mized renderer. Use Open Digital Studio™ to create proce- 


dural effects and use industry standards such as Avid OMF™ 


and Pixar RIB™. 


Alias software is found in the world’s leading production envi- 
ronments including ILM, Walt Disney Pictures, Pixar, Time- 
Warner Interactive Group, Sierra On-Line, and Metrolight 
Studios, where its innovation and reliability are proven in pro- 
duction every day. 


Alias Pixar 

t10 Richmond Street East roo1 West Cutting Blvd. 
Toronto, Canada M5C IPI Richmond, CA 94804 
(416) 362-9181 (510) 236-4000 

fax (416) 362-0630 fax (510) 236-0388 


CIRCLE 34 ON INFORMATION CARD 


Alias is a registered trademark and Alias Animator, Alias PowerAnimator, Upen Digital Studio, Digital OptiFX, and 
PowerClusters, are trademarks of Alias Research Inc. Pixar and RenderMan are registered trademarks of Pixar Inc. 
All other brand and product names are trademarks or registered trademarks of their respective companies. 


CHEW ON 
THIS! 


“What can I say? RenderMan™ : 
is the finest rendering soft- | \ 
ware available for feature film 
effects...period. We've used it for 
years, and when we started work on 
Jurassic Park there wasn’t even a question 
about using anything else.” — Tom Williams, 
Executive in Charge of Digital Technology, ILM 


Pixar's RenderMan is a pivotal element in the digital 
revolution which is rocking Hollywood. RenderMan is a 
powerful rendering tool for creating realistic computer syn- 
thesized images. Its shading language and motion blur capabili- 
ties make it possible to create amazingly realistic special effects. 


RenderMan was used to create the surface appearances in 
award winning films such as The Abyss, Terminator 2, Death 
Becomes Her and Beauty and the Beast. 


In 1993, The Academy of Motion Picture Arts and Sciences 
honored the developers of RenderMan with a Scientific and 
Engineering Award for their contribution to the motion pic- 
ture industry. 
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field of view, with no optical resolution 
limits; long eye relief; and large exit 
pupil size and position. The center of 
gravity is just behind the eyes. The two- 
piece headset is compatible with eye- 
glasses, and the separable head mount 
allows for complete hygienic steriliza- 
tion. Kaiser Electro-Optics Inc. (Carls- 
bad, CA). 
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RISC-Based X Terminals 

Tektronix’s TekXpress XP350 series of 
high-speed, RISC-based X terminals fea- 
ture a performance rating of up to 
150,000 X-stones and 2.31 X Marks and 
a Mips R3000 processor with integrated 


f : 
ee 
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graphics from LSI Logic. The terminals 
are available in three versions: the 19- 
inch XP354, which offers 256 shades of 
gray; and two color models, the 17-inch 


XP356 and 19-inch XP358. All feature 
1280-by-1024 resolution as well as one 
parallel and two serial ports. Price: 
$3495 (XP354); $4295 (XP356); $5495 
(XP358). Tektronix (Wilsonville, OR). 
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A Windows Portrait 


Portrait Display Labs has introduced the 
Portrait/15 Plus, a 15-inch, full-color 
portrait and landscape monitor. De- 
signed for IBM-compatible PCs running 
Windows, the monitor can be rotated 
from portrait to landscape view; the soft- 
ware remaps the screen display to match 
the new orientation. Optimized for 800- 
by-600 and 1024-by-768 resolution at 
noninterlaced refresh rates above 70Hz, 
the Portrait/15 Plus works with all popu- 
lar accelerated graphics cards and on- 
board video suitable for Windows. Addi- 
tional features include a .28mm dot 
pitch, super-fine coat etch anti-glare 
screen, swivel and tilt capability, and 
controls for vertical and horizontal im- 
age sizing, brightness, and contrast. 
Price: $999. Portrait Display Labs (Fre- 
mont, CA). 
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CalComp Color Management 
CalComp’s new ColorMaster Plus XF is a 
Pantone-certified, PostScript-compatible 
color printer that supports Electronics 
for Imaging’s EfiColor color management 
system. Able to generate two-sided 
prints on a variety of media, the Color- 
Master Plus XF is available in two ver- 
sions: the Model 6603XF for 8.5-by-11- 
inch printing, and the Model 6613XF for 
11-by-17-inch output (this version also 
supports an oversize image than can be 
cut to a full bleed). Price: $5495 
(6603XF); $8995 (6613XF). CalComp 
(Anaheim, CA). 
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Eight-Pen Plotters 


Roland Digital Group has added three 
models to its DXY line of desktop plot- 
ters. The new A/B-size, eight-pen DXY- 
1150, DXY-1250, and DXY-1350 offer 
mechanical resolution of 0.0005 inch per 
step, an autoscaling function that re- 
duces larger designs to B-size format au- 
tomatically, serial and parallel inter- 
faces, HP-GL compatibility, and a 26- 
inches-per-second plotting speed. The 
DXY-1150 features an 18KB buffer and a 
magnetic strip paper hold mechanism. 
The DXY-1250 adds an LED display and 
an electrostatic paper hold system. The 


Have you looked at 
your old plotter lately? 
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DXY-1350 features a 1MB buffer, an elec- 
trostatic paper hold medium, an LED 
display, manual pen speed and selec- 
tion, and a replot function. Price: $1295 
(1150); $1595 (1250); $2195 (1350). 
Roland Digital Group (Irvine, CA). 
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Digital Copiers/Plotters 


The Oce 9500 series from Oce-Bruning is 
an integrated line of plain-paper digital 
copiers and plotters. Consisting of the 
9535 Digital Copier, the 9555 Plotter, and 
the 9575 Digital Copier/Plotter, the series 
is designed to accommodate reprograph- 
ics/CAD users in transferring from ana- 
log to digital technology. The 9575 com- 
bines the digital plotting capabilities of 
the 9555 and the mid-volume document 
reproduction capabilities of the 9535 in 
one machine. When idle, the 9575 de- 
faults to the plotting mode. When copy- 
ing, the 9575 accepts plots from any user 
on the network. Price: $42,990 (9535); 
$37,990 (9555); $53,990 (9575). Oce- 
Bruning (Itasca, IL). 
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Color Laser Printing 

The ColorScript Laser 1000 from QMS 
uses laser technology to print both color 
and monochrome images and text on a 
variety of paper stocks, either separately 
or on the same page. The unit transfers 


an entire color image to paper in a single 
pass; a belt, rather than the paper, makes 
four passes to capture the latent image. 
Four self-contained toner cartridges con- 
taining CMYK toner supply the basic 
colors used to create a palette of millions 
of colors. When a toner supply for a par- 
ticular color is low, the system notifies 
the user, who then replaces only that 
toner color. QMS Inc. (Mobile, AL). 
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Kodak Color Printer 


Kodak’s new 450GL digital color printer 
produces 4-by-5-inch, continuous-tone 
color prints in less than two minutes. 
About the size of a VCR, the printer 
processes image file sizes of up to 512K 
by 512K. A6-size images are produced 
on patented Kodak S3000 thermal print 
media. The printer is compatible with 
the Photo CD system, ColorSense color 
management software, and other Kodak 
color imaging products. IBM PC-compat- 
ible and Macintosh versions are avail- 
able. Price: $1599. Eastman Kodak Com- 
pany (Rochester, NY). 
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PostScript Film Recorder 


Prime Option has introduced a Post- 
Script version of its digital film recorder 
line. With the RISC-based Verite II, users 
can produce presentations in 35mm 


Look again. 
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slide, instant Polaroid print, color over- 
head transparency, and 35mm motion 
picture formats, all with 4000-line reso- 
lution and in 24-bit color. The film 
recorder, which comes with a Mamiya 
35mm camera back, supports all Macin- 
tosh, Windows, and Silicon Graphics ap- 
plications and features (in addition to 
PostScript) PCL5-C and HPGL-C inter- 
preters. Price: $8995. Prime Option Inc. 
(Torrance, CA). 
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Low-Cost Thermal Transfer 


The Primera thermal transfer color print- 
er from Fargo Electronics prints full-col- 
or pages, at a cost of 45 cents per page, 
from all IBM and compatible PCs run- 
ning Windows 3.1 or higher. The unit, 
which can print a full page with 100 per- 
cent coverage in just more than two min- 
utes, supports TrueType fonts; in an ef- 
fort to “streamline” the printer, the com- 
pany states that it omitted support for 
PostScript as well as such features as 
multiple resident fonts, high-powered 
processors, and large banks of RAM 
memory. Price: $995. Fargo Electronics 
Inc. (Eden Praire, MN). 
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Xerox Electrostatic Plotters 


The next generation of Xerox’s electro- 
static plotters—the 8770 Series—con- 


Trade in your old plotter and 
receive $1,000 off the purchase 
of an HP DesignJet 650C color 
inkjet plotter. 


For a limited time, your old plotter has 

an opportunity to make one last contribu- 
tion to your business. Simply trade in your 
old plotter (D-size or larger, working or 
not) before October 31, 1993, and get a 
$1,000 discount on an HP DesignJet 650C** 
HP will even come to your office to haul 
away your trade-in. 


You can find out more about our offer at 
your HP plotter demo dealer. Just call 
1-800-851-1170, Ext. 7354 for the location 
nearest you.’ And prepare to give your 
old plotter its last hurrah. 


G 


HEWLETT 
PACKARD 


©1993 Hewlett-Packard Company *Offer may vary in Canada. **Some 
restrictions apply. ‘In Canada, call 1-800-387-3867, Ext. 7354. PE12306 
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3D DIGITIZER 


Direct8D Input to 
AutoCAD} and CADKE 


: 


Introducing a new ‘evolution in product oath Work within viewports and layers with ease. 

_ reverse engineering, animation creation and The Metrecom is portable, durable, and gives 
coordinate measuring machines...The you convenient, affordable precision in an 
Metrecom® by FARO Technologies Inc. instant! Call today and discover this amazing 

_ The Metrecom’s articulated arm measures device for yourself. Made in the U.S.A. 

_ points and surfaces of objects in complete 3D A FARO 


_ for direct serial port input to AutoCAD® and 


_ CADKEY® and other design software. Simply / METRECOM 


connect the Metrecom to your system like 
qihre, : FARO Technol : 
_ another mouse! Digitize single points or 195 si aad i aa (407) 333-9911 


_ polylines on virtually any object. Lake Mary,FL 32746 (800) 736-6063 
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MEET THE FASTER, re = 
FRIENDLIER 
GRAPHICIMASTER II i 


ITS NEW FEATURES INCLUDE: : 
m Six one-touch softkeys for fast / 
emulation changes 


@ Audible feedback for Softkey 3 
activation and setup menu selections 


@ ADI driver for seamless Autodesk 
configurations 


@ Utility for installing ADI, Mouse, and Windows 3.x drivers 
@ Highest resolution - up to 5000 Ipi - of any small format digitizer 
@ Lifetime Warranty - the most comprehensive in the industry 


The GM II contains multiple emulations to ensure compatibility with all 
major CAD/CAM/CAE and graphics software packages. Our friendlier new 
GraphicMaster || is available in the most popular 12" x 12" size for $595. 
(Includes 4-button cursor and side switch stylus.) 

For the name of the G.A.D. (GridMaster/GraphicMaster Authorized Dealer) near you, call 


1-800-247-4517 
©) NUMONICS 


101 Commerce Drive, P.O. Box 1005, Montgomeryville, PA 18936 
NEW DEALER INQUIRIES INVITED. 


GraphicMaster Il: The Great American Tablet 
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sists of four monochrome units that uti- 
lize Advanced Silicon Imaging (ASI), 
which was invented at Xerox’s Palo Alto 
Research Center (PARC), to produce 
high-quality documents quickly. The 
company has integrated amorphous sili- 
con into the writing heads of the plot- 
ters. (Amorphous silicon is glass without 
a crystal structure; the glass is etched 
with electronic circuitry that enables the 
media to hold the charge longer than 
with traditional wire-wound writing 
heads or printed-circuit boards.) As a re- 
sult, almost all artifacts, flaring, back- 
ground, and other flaws are eliminated. 
The technology also produces excellent 
solid area fills, according to a company 
spokesperson. Xerox Engineering Sys- 
tems (Rochester, NY). 
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DeBabelizer Enhanced 

The newest version of Equilibrium’s De- 
Babelizer automated graphics processing 
and translation program offers improved 
color reduction and remapping as well 
as automated batch processing for com- 
positing tasks. Version 1.5 also features 
an NTSC pixel fixer to correct images for 
video output; batch processing, which 
accelerates compositing of multiple fore- 
ground objects over a series of back- 
ground images; complete control of all 
menu functions via Apple Events; and a 
new scaling function that permits scal- 
ing up or down. Also, DeBabelizer now 
supports JPEG-compressed files, Photo 
CD, Photoshop 2.5, and compressed 
Pixar file formats. Price: $299. Equilibri- 
um Technologies (Sausalito, CA). 
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NetWare Optical Storage 
Symmetrical Technologies’ SpanServer 
line of optical storage devices is now 
compatible with Novell NetWare. Con- 
sisting of three main integrated compo- 
nents—optical disk drive(s), a robotic li- 
brary system (jukebox), and the Spans 
interface board—the SpanServer devices 
let users implement optical storage re- 
gardless of platform, operating system, 
or application. The devices provide a 
transparent NetWare and NFS interface, 
making an optical disk drive or jukebox 
a simple plug-and-play peripheral. Also, 
they interface directly to IPX and NFS 
protocols, allowing simultaneous con- 
nection by NetWare users and NFS 
clients. Symmetrical Technologies 
(Herndon, VA). 

CIRCLE 172 ON INFORMATION CARD 


z143_ | Please answer these questions: 


4 My ighapel business (please 
™ check the one category that most 
closely describes your business 
or industry.) 


Computer service including graphic design, time sharing, 
o2[] data processing, scien consulting 


04[_] Computers & peripherals manufacturing 


VAR’s, VAD’s, systems integrators, dealers and 
od distributors J ” 


06] Automotive, aerospace, machinery, industrial 
equipment, process & other manufacturing industries 

os] Architecture, engineering, construction including 
space planning 

oC] Financial including banking, real estate insurance 
and brokerage 


12 Oo Distribution including wholesale, retail, restaurant 
and food chains 


14[_] Transportation includin rail, bus, marine, shipping, 
O auto rental, airline, ‘yeting and air freight 


16[_] Utilities, pipelines, communications and common 
carriers 


18 a Personal and business services including medical, 
legal and accounting 


20[] Business services including printing, publishing, _ 
advertising, and television/motion picture production 
and design studios 


22 [_] Scientific & educational research 


24[_] Government/military (federal, state or local) 
26] Non-manufacturing industries including exploration, 
mining, drilling, agriculture, forestry and fishing 


28[_ ] Educational institutions 
38[_] Other (please specify) 


 ] Primary job function poo 
™ check the one category that most 
closely describes your job function.) 
AC] Corporate management 
B [_] Design/engineering management 
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Drive Arrays with Smarts 


The SmartArray disk array from Legacy 
Storage Systems features on-board ad- 
vanced diagnostics and can accommo- 
date up to nine half-height hard disks 
configured as a RAID level 0, 1, or 5 disk 
array, with a total storage capacity of up 
to 12.6GB. The SmartArray’s intelligent 
monitoring system consists of visual and 
audible alarms, indicating the failure of 
a fan or power supply. Sensors point out 
any temperature fluctuations, and soft- 
ware alerts the operator of a specific disk 
failure. All major parts are redundant 
and can be interchanged without having 
to power down the system or interrupt 
the network. The SmartArray was ex- 
pected to be available in August. Prices 
start at $7460. Legacy Storage Systems 
Inc. (Hopkinton, MA). 
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Porting Tool 

GYPSI is a debugger and test driver for 
Texas Instruments TMS 34010 GSPs. In- 
sight Graphics Software designed GYPSI 
to help developers in such areas as med- 
ical imaging, real-time graphics, and 
CAD port their workstation applications 
to a GSP-based accelerator that plugs in- 
to a standard PC. The tool, which oper- 
ates under DOS or MS Windows, pro- 
vides programmers complete visibility 
into “C” or Assembler programs as they 
execute on the GSP. Price: $999. Insight 
Graphics Software (N. Andover, MA). 
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Powerful Tools for Windows 
According to HSC Software, the Win- 
dows version of Kai’s Power Tools—KPT 
for Windows—includes 33 generators 
and filter plug-ins and is expected to ex- 
pand the capabilities of the leading Win- 
dows image manipulation programs, in- 
cluding Photoshop, Fractal Design 
Painter, PhotoStyler, and Micrografx De- 
signer. Key among the program’s features 
are two tools: Texture Explorer and Gra- 
dient Designer. The former enables users 
to generate a virtually unlimited selec- 
tion of textures, backgrounds, and mate- 
rials, which can be applied to images di- 
rectly within Photoshop. The latter al- 
lows up to 500 colors at one time and 
offers 16 combinations of mode and 
looping control, opacity as an indepen- 
dent alpha channel, and the ability to 
blend to no color. HSC Software (Santa 
Monica, CA). 
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Upfront Enhanced 

Alias has announced Version 2.0 of Alias 
Upfront for the Macintosh, a 3D drawing 
tool for designers, digital media develop- 
ers, and illustrators. Version 2.0 is avail- 


able at a reduced list price of $299 (pre- 
viously $425) and includes a number of 
new features and enhanced usability as- 
pects, plus improved connectivity to 
complementary applications such as 
Adobe Illustrator and Premiere, Fractal 
Design Painter, Pixar MacRenderMan 
and ShowPlace, and QuarkXPress. New 


features include QuickTime support, 2D 
drawing tools, new view toolbox, and 
translucent surfaces. Enhanced connec- 
tivity includes RIB output, 3D DXF in- 
put and output, and TIFF input and out- 
put. Alias (Toronto, Ontario). 

CIRCLE 176 ON INFORMATION CARD 


Artistic Alchemy 


Xaos Tools has entered the Macintosh 
marketplace with Paint Alchemy, a 
“brushing engine” that works in con- 
junction with Adobe Photoshop and ap- 
plications that support the Photoshop 
plug-in standard. The new tool offers 
users 75 different preset brush styles and 
access to 36 controls for customized im- 
age effects. These allow control of the 
angle, transparency, size, color, number, 
and placement of brushes, which can 
then be applied to an image. Preset 
styles include pastel, ripple, vortex, and 
bubbles. Also available is Floppy Full of 
Brushes, a collection of an additional 50 
brushes. Price: $99 (Paint Alchemy); 
$19.95 (Floppy Full of Brushes). Xaos 
Tools (San Francisco). 
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QuickTime Special Eff 
VideoFusion 1.5, an upgrade to the com- 
pany’s special effects program for Quick- 
Time post production, is 100 percent 
faster than the previous version and pro- 
vides several features designed for 
broadcast-quality video media. Besides 
support for hardware acceleration on the 
Mac, version 1.5 also supports field ren- 
dering and offers a titling feature so 
users can create antialiased titles that 
scroll, spin, and zoom on the screen; 
full-screen previews; and the use of an 


NTSC-safe filter. Also, special effects 
processing tools such as pan-zoom-ro- 
tate, warp, and morph have been accel- 
erated by up to 100 percent. Price: $649. 
VideoFusion Ltd. (Maumee, OH). 
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Digital Photography 

GW Hannaway & Associates has an- 
nounced DC-Tool, a new interface for 
connecting Kodak’s high-end DCS 200 
Digital Camera to Sun, SGI, HP, and IBM 
Unix workstations. With the X-Windows 
application, users download the images 
through the DCS’ SCSI port, where they 
are color-interpolated, balanced and cor- 
rected as required, and saved in one of 
several image file formats. Digital pho- 
tographers can view scrollable pages of 
thumbnail images for selection and pre- 
view, save raw images, perform after-the- 
fact color balancing, and more. GW Han- 
naway & Associates (Boulder, CO). 

CIRCLE 179 ON INFORMATION CARD 


Morphing with Windows 
MorphWizard 1.0 for Windows from Im- 
ageWare Software lets users automatical- 
ly create morph transitions between 
multiple images at the click of a button. 
Users can morph an unlimited number 
of images at once or in multiple steps; 
seamlessly morph images of different 
resolutions, sizes, and rotations; inde- 
pendently control the amount of color 
and shape used from each image to cre- 
ate a final morph; morph entire images 
together or select only a portion of the 
image to morph; and save morph control 
points with a particular file to quickly 
explore other creative options. Users can 
also create video or animation files and 
save them in .AVI, .FLI, or .FLC formats 
for viewing in MorphWizard or third- 
party video applications. The program 
will be available Q3. Price: $139. Image- 
Ware Software Inc. (San Diego). 
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Networked Rendering 

Strata’s RenderPro2 is a software-based 
rendering server that works with 
StrataVision 3d to distribute rendering 
tasks among networked Macs. This up- 
graded version of RenderPro offers better 
memory management, simple installa- 
tion, more-informative displays, and ex- 
tensive overhead management. On a 
Mac network, users can simultaneously 
employ the processing power of all net- 
worked CPUs to render single 3D images 
and animations. StrataVision 3d and 
RenderPro2 can operate in the back- 
ground, leaving Macs on the network ac- 
cessible to individual users. RenderPro2 
pricing is based on three packages: One 
pack costs $295; a three-pack costs $695; 
and a 10-pack costs $1495. Strata Inc. 
(St. George, UT). 
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Walking Through Windows 
Virtus has introduced Virtus Walk- 
Through for Windows, an object-orient- 
ed, real-time 3D graphics environment 
that provides “virtual exploration” capa- 
bilities for Windows-based desktop sys- 
tems. Virtually identical to its Mac coun- 
terpart, WalkThrough for Windows lets 
users walk through their ideas on proj- 
ects such as interior remodeling, factory 
floor layout, theater set design, and 
more. While an object is drawn in a 2D 
window, the program simultaneously 
displays a 3D representation of the im- 
age in an adjacent window. Viewers can 
navigate at will, looking up, down, and 
around at different angles and moving 
inside the space any way they like. 
Price: $595. Virtus Corp. (Cary, NC). 
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Amiga Animated Scenery 


Scenery Animator 4.0 from Natural 
Graphics is an Amiga program that ren- 
ders and animates real-world and imagi- 
nary fractal landscapes in 3D. The soft- 
ware uses data from the US Geological 
Survey to photorealistically recreate 
landscape scenes. Key among the fea- 
tures in this version is the ability to im- 
port, position, and render 3D objects in 
landscape scenes. Once loaded, the ob- 


jects can be positioned by clicking over a 
map of the landscape. The software will 
rotate, resize, and animate 3D objects. 
Scenery Animator 4.0 adds direct sup- 


port for the AGA graphics modes of the 
Amiga 1200 and 4000, including 256 
color, HAM8, and Super Hi Res. Price: 
$99.95. Natural Graphics (Rocklin, CA). 
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Do-It-Yourself Design 

Release 2 of Autodesk’s PC-based Home 
Series program for designing home and 
landscape projects lets users create 2D 
plans—accurate to “ie-inch—and then 
walk through the finished project in 3D. 
The new release comprises four compat- 
ible packages for generating 2D floor 


plans: Home, Kitchen & Bath, Land- 
scape, and Deck. Each package includes 
a 3D viewing module. Release 2 also in- 
cludes 70 new predrawn symbols that 
can be placed, rotated, copied, or moved 
to fit any location in the plan. New com- 
mands include Object Break, Window 
Stretch, and an automatic door and win- 
dow change feature. Price: $69.95 each. 
Autodesk Retail Products Division 
(Bothell, WA). 
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Automated Designing 
Version 6.0 of ael-Advanced Graphics 


Systems’ Visionael software includes 
new automation capabilities, improved 
parametrics, and expanded relational 
database links. Visionael parametrics 
provide a logical way to eliminate repeti- 
tive design and documentation. A new 
relational database query formula pro- 
vides links to the Spreadsheet, Paramet- 
ric, and Toolkit interpreters. The rela- 
tional database can link drawings and 
data from many sources within a compa- 
ny. Available on all major Unix plat- 
forms, Visionael modules can be pur- 
chased separately or as a system. Price 
ranges from $5000 to $19,500. ael-Ad- 
vanced Graphics Systems (Tulsa, OK). 
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With CD-ROM, US GeoData Is Changing 
The Way You Look At America. 


Now the accurate, in- depth digital mapping data that you've come to know 
as US GeoData is available on CD-ROM. Compared to traditional 9-track magnetic 
tapes, the savings in cost and storage space can be substantial. In fact, a single CD- 
ROM disc stores almost as much data as 20 magnetic tapes. So whatever format 


you prefer, for superior mapping data, come to the source. 
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> GeoData 
U.S. Department of the Interior 
U.S. Geological Survey 


1-800-USA-MAPS 


MS 507—CD10A 
Reston, VA 22092 


6-10 Eurographics ’93 held in Barce- 
lona. Contact: Conference Secretariat, 
Palau de Congressos, Dept. de Conven- 
cions, Fira de Barcelona, Avda. Reina 
Maria Cristina s/n E-08004 Barcelona; tel: 
34 3 423 31 01; fax: 34 3 426 28 45. 


7-15 IPEX ’93 held in Birmingham, 
England. Sponsored by Reed Exhibition 
Companies. Contact: IPEX ’93, POB 3833, 
999 Summer St., Stamford, CT 06905- 
0833; 203/964-0000. 


13-15 Spectrum ’93 held in Scottsdale, 
AZ. Sponsored by Graphic Communica- 
tions Association. Contact: Vivian Sanchez, 
GCA, 100 Daingerfield Road, Alexandria, 
VA 22314-2804; 703/519-8160. 


14-15 Multimedia: The Mystery, The 
Myth, The Magic held in Dallas. Spon- 
sored by Infomart. Contact: Jeff Anderson, 
Infomart, 1950 Stemmons Freeway, Dal- 
las, TX 75207; 214/746-3500. 


14-16 Electronic Imaging held in 
Boston. Sponsored by Miller Freeman. 
Contact: Miller Freeman, 13760 Noel 
Road, Suite 500, Dallas, TX 75240; 
800/223-7126. 


17 Crazy for Color held in Dallas. Spon- 
sored by Infomart. Contact: Jeff Anderson, 
Infomart, 1950 Stemmons Freeway, Dal- 
las, TX 75207; 214/746-3500. 


18-22 IEEE Virtual Reality Annual In- 
ternational Symposium held in Seattle. 
Sponsored by the Institute of Electrical 
and Electronics Engineers. Contact: 
VRAIS ’93 Symposium Office, 5665 Ober- 
line Drive, #110, San Diego, CA 92121; 
619/453-6222. 


20-23 MacWorld Expo held in Toron- 
to, Canada. Sponsored by Mitch Hall As- 
sociates. Contact: David Eliot, Mitch Hall 
Associates, 260 Milton St., Dedham, MA 
02026; 617/361-8000. 


21-23 Unix Expo held in New York. 
Sponsored by Bruno Blenheim Inc. Con- 
tact: Annie Scully or Mark Haviland, 
Bruno Blenheim Inc., Fort Lee Executive 
Park, One Executive Drive, Fort Lee, NJ 
07024; 201/346-1400. 


22-24 Computer-Aided Acquisition and 
Logic Support (CALS) Europe ’93 held in 
Berlin, Germany. Sponsored by World 
Computer Graphics Association. Contact: 
World Computer Graphics Association, 
2033 M St., NW, Suite 399, Washington, 
DC 20036; 202/775-9556. 


22-24 Windows Solutions held in San 
Jose, CA. Sponsored by Seybold Semi- 


nars. Contact: Beth Sadler, Seybold Sem- 
inars, 29160 Heathercliff Road, Suite 
200, Malibu, CA 90265-6104; 310/457- 
8500. 


24 1993 American Institute of Graphic 
Artists Conference held in Dallas. Spon- 
sored by Infomart. Contact: Jeff Anderson, 
Infomart, 1950 Stemmons Freeway, Dal- 
las, TX 75207; 214/746-3500. 


28-30 Imaging Expo ’93 held in New 
York. Sponsored by Comtek International. 
Contact: Susan Strassburger, Marketing 
Coordinator, Comtek International, 43 
Danbury Road, Wilton, CT 06897; 
203/834-1122. 


28-30 CAMP Budapest ’93: Interna- 
tional Exhibition on CAD/CAM/CAE/ 
CIM Applications held in Budapest, Hun- 
gary. Sponsored by World Computer 
Graphics Association. Contact: WCGA, 
5201 Leesburg Pike, Suite 201, Falls 
Church, VA 22041; 703/578-0301. 


aN \ \ \ : 
ete Jt 


|e oto 


3-5 Association of Professional Model 
Makers held in Redwood City, CA. Spon- 
sored by APMM. Contact: Wendy Som- 
mers, APMM, POB 470278, San Francis- 
co, CA 94147-0278; 415/771-2727. 


4-8 International Congress on Advances 
in Non-Impact Printing Technologies/ 
Japan Hardcopy ’93 held in Yokohama, 
Japan. Sponsored by The Society for 
Imaging Science and Technology. Con- 
tact: IS&T, 7003 Kilworth Lane, Spring- 
field, VA 22151; 703/642-9090. 


17-20 Sixth International Conference 
on Rapid Prototyping: Putting the Pieces 
Together held in Minneapolis. Spon- 
sored by Management Roundtable. Con- 
tact: Charles Atkinson, Management 
Roundtable, 1050 Commonwealth Ave., 
Suite 301, Boston, MA 02215; 617/232- 
8080. 


18-22 Systems ’93 held in Munich, 
Germany. Sponsored by Kallman Associ- 
ates Inc. Contact: Kallman Associates 
Inc., 20 Harrison Ave., Waldwick, NJ 
07463-1709; 201/652-7070. 


19-21 Media Summit held in New 
York. Sponsored by Reed Exhibition 
Companies. Contact: Debra Lee, Reed Ex- 
hibition Companies, 999 Summer St., 
POB 3833, Stamford, CT 06905-0833; 
203/352-8254. 


20-23 Seybold San Francisco spon- 
sored by Seybold Seminars. Contact: Rob- 
bie Lapides or Beth Sadler, Seminars Divi- 
sion, 29160 Heathercliff Road, Suite 200, 
Malibu, CA 90265-6104; 310/457-8500. 


26-28 The Common Desktop Environ- 
ment Developers Conference held in San 
Jose, CA. Sponsored by UniForum. Con- 
tact: IDG World Expo, 111 Speen St., 
Framingham, MA 01701; 800/225-5620. 


27-29 CD-ROM Expo and Conference 
held in Boston. Sponsored by Mitch Hall 
Associates. Contact: Mitch Hall Associ- 
ates, 260 Milton St., Dedham, MA 02026; 
617/361-2001. 


29-31 Broadcast India ’93 held in Bom- 
bay, India. Sponsored by Saicom Trade 
Fairs and Exhibitions Pvt. Ltd. Contact: 
Saicom Trade Fairs and Exhibitions Pvt. 
Ltd., 148 Admiralty House, Near Colaba 
Bus Station, Bombay 400 005, India; tel: 
91 22 215 1396; fax: 91 22 215 1269. 


31-Nov. 3 Graph Expo held in Chica- 
go. Sponsored by Graphic Arts Show 
Company Inc. Contact: Michael Gal- 
lagher, Graphic Arts Show Co. Inc., 1899 
Preston White Drive, Reston, VA 22091- 
4367; 703/264-7200. 


2-3 Federal Imaging ’93 held in Wash- 
ington, DC. Sponsored by National Trade 
Productions Inc. Contact: Tom Lauter- 
back, National Trade Productions Inc., 
313 S. Patrick St., Alexandria, VA 22314- 
3567; 703/683-8500. 


3-5 IS&T’s Third Technical Symposium 
on Prepress, Proofing, & Printing held in 
Chicago. Sponsored by The Society for 
Imaging Science and Technology. Contact: 
IS&T Membership Office, 7003 Kilworth 
Lane, Springfield, VA 22151; 703/642-9090. 


3-7 Fourth International Symposium on 
Electronic Art held in Minneapolis. 
Sponsored by Minneapolis College of Art 
and Design. Contact: FISEA ’93, 2501 
Stevens Ave. S., Minneapolis, MN 55404; 
612/874-3754. 


7-11 ICAD ’93: International Conference 
on Computer-Aided Design held in Santa 
Clara, CA. Sponsored by The Association 
for Computing Machinery. Contact: Julie 
Eitzer, ACM, 1515 Broadway, New York, 
NY 10036-9998; 212/869-7440. 


9-11 Autofact ’93 held in Chicago. 
Sponsored by Society of Manufacturing 
Engineers. Contact: Beth Magewick, Soci- 
ety of Manufacturing Engineers, One 
SME Drive, POB 930, Dearborn, MI 
48121-0930; 313/271-1500. 
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Virtual Reality Catalog 

Cerebel Information Arts (Cambridge, 
MA) announces the availability of its 
Guide to Virtual Reality, a mail-order 
catalog that features books, videos, re- 
ports, software packages, and devices re- 
lated to virtual reality. Available for $1. 
CIRCLE 145 ON INFORMATION CARD 


NC Buyer’s Guide 

CIMdata (Ann Arbor, MI) announces the 
second edition of its NC Software Buy- 
er’s Guide, which reviews 38 NC soft- 
ware products from 30 vendors and 
compares the vendors on more than 250 
factors related to NC software vendor 
competitiveness. 900+ pages, $795. 
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Creating Lotus Spreadsheets 

The Practical Guide to Lotus 1-2-3 for 
DOS provides the information needed to 
get the most out of this spreadsheet pro- 
gram. The guide discusses all releases 
from versions 2.01 through 3.4, func- 
tions and new features, and includes 
summaries and illustrations. Mike Mu- 
rach & Associates Inc. (Fresno, CA), $25. 
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Desktop Publishing Ideas 

The Desktop Publisher’s Idea Book pro- 
vides users with tips and techniques on 
how to choose designs and artwork and 
how to work with printers, illustrators, 
and photographers. The guide also con- 
tains the information needed to publish 
professional documents. National Asso- 
ciation of Printers & Lithographers (Tea- 
neck, NJ), 311 pages, $15.95 (NAPL 
members); $21.95 (non-members). 
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Electronic Media Guide 

Mind Over Media provides tips on how 
to visualize concepts and procedures ap- 
plicable to computer environments and 
includes activities and exercises to help 
creatively approach problem solving by 
using the whole brain. Also includes 
more than 500 illustrations and a six- 
page color insert of computer generated 
images. McGraw-Hill Inc. (New York), 
344 pages, $32.95. 
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AutoCAD Encyclopedia 

The AutoCAD Release 12 Encyclopedia 
covers information on all standard Auto- 
CAD features including basic drawing 
commands, configuration, network sup- 
port, three-dimensional modeling, and 
program customization. The guide ex- 
plains each command using suggested 
applications, warnings, tips, and tech- 
niques. The use of AutoCAD’s dialog 
boxes and cascading menus, plotting of 
multiple views of a drawing, importing 
and exporting raster image files, and the 
use of system variables to control all Au- 
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toCAD features are covered. Addison- 
Wesley (Reading, MA), 1158 pages, 
$34.95. 
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Presentation Design 

Ventana Press (Chapel Hill, NC) an- 
nounces the availability of The Presenta- 
tion Design Book, Second Edition, 
which features a variety of techniques 
and guidelines for creating successful 
presentations. The guide covers the use 
of color to create depth and set tone and 
the effect of typeface on audience per- 
ceptions; how to integrate varied multi- 
media elements; how to assess new 
hardware and software requirements for 
multimedia presentations; and how to 
avoid common design mistakes. 320 
pages, $24.95. 
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Virtual Reality Applications 
Academic Press Professional (Cam- 
bridge, MA) announces the availability 
of Virtual Reality Applications and Ex- 
plorations. The book contains essays 
written by leading researchers in the 
field that examine a range of applica- 
tions including entertainment, architec- 
tural design, teleconferencing, and com- 
puter-supported cooperative work. 320 
pages, $39.95. 
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X11 4 & 5 Reference 


X Window System Administrator’s 
Guide is a complete reference covering 
X11 Releases 4 and 5. The book pro- 
vides an overview of X and then dis- 
cusses the issues of compiling and in- 
stalling X software, how to set up user 
accounts, making X more secure, how 
fonts and colors are managed under X, 
and more. O’Reilly & Associates Inc. (Se- 
bastopol, CA), 372 pages, $59.95 with 
CD-ROM; $29.95 without CD-ROM. 
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WorkPlace and 0S/2 

Using WorkPlace OS/2 provides infor- 
mation on getting the most out of OS/2 
2.0 and WorkPlace Shell. The guide dis- 
cusses installation, networking, printing 
techniques, formatting disks in an ob- 
ject-oriented environment, taking advan- 
tage of built-in applets, deciding which 
file system to use, making the most of 
multimedia and networking in an OS/2 
environment, and more. Disk included. 
Van Nostrand Reinhold (New York), 428 
pages, $24.95. 
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Graphics Systems 

Elsevier Science Publishers (Amster- 
dam, The Netherlands) announces the 
availability of Graphics Systems: Archi- 
tecture and Realization. The book dis- 
cusses presentation of a model and 
functionality of 2D and 3D graphics 
systems, architectures of 2D and 3D 
graphics systems, methods for graphics 
systems realization, algorithms for 
graphics data processing, and more. 
420 pages, $153. 
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Digital Photography Newsletter 
The Color Resource (San Francisco) an- 
nounces the availability of The Future 
Image Report. Directed toward individu- 
als involved in digital photography or 
the sale of imaging products and ser- 
vices, this newsletter contains inter- 
views with technology visionaries, pro- 
files of operations applying new tech- 
nology, updates of developments, 
product announcements, shows, and 
conferences. $245 for a one-year sub- 
scription, includes 10 issues. 
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Guide to Programming in C/C++ 
Advanced Graphics Programming Using 
C/C++ contains the techniques needed 
to get the most out of programming in 
C/C++. The guide features a description 
of the ray-tracing theory, complete 
source code for a three-dimensional ray 
tracer that works for DOS and Windows, 
toolkits for reading and writing TIFF 
and PCX, source code that transforms 
one image into another using morphing, 
techniques for printing graphics images 
in DOS and Windows, and more. John 
Wiley & Sons Inc. (New York), 411 
pages, $32.95. 
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Mac Design Guide 

The National Association of Printers & 
Lithographers (Teaneck, NJ) announces 
the availability of The Color Mac Design 
Production Techniques. The guide con- 
tains information on developing resolu- 
tion, scanning, color theory, digital stor- 
age, digital painting, merging and collag- 
ing techniques, and color separations. 
334 pages, $34.95 (NAPL members); 
$39.95 (non-members). 
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Multimedia Products Directory 
The Directory of Multimedia Equipment, 
Software and Services contains more 
than 500 products, software packages 
and services for use in interactive/mul- 
timedia systems. Also includes a glos- 
sary, and lists consultants/service pro- 
viders that specialize in multimedia. In- 
ternational Communications Industries 
Association (Fairfax, VA), 528 pages, $99. 
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/ American 
cemter for 
Computer 
Imaging 


& Animation 


Why is one school setting 
a world standard for 
Computer Animation 
Training? 


You'll find the latest SGI gear, 
Softimage, Betacam and all of the 
real names in animation here plus 
students from around the world in 
ourtwo locations—Minneapolis & 


Raleigh. 800 800-2835 


schoo] of Fax 612. 721-6642 


Communication arts 


2526 27th Avenue South 
Minneapolis, MN 55406 
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The world's leading — 
3-D digitizing and 
modeling system. 


\ 


. MAGIN ae 
Janina be mili 7 


\ 
AN 


Photocomposition courtesy of Greg Dawson 


\ ae a a 
| 
: 


SHOWCASE 


Featuring 


products, 


employment opportunities 
services, systems 
& software. 


tools. Sophisticated drawing and 
type handling. Precision editing tools. 
Dazzling special effects. All these 
features and more come together in 
a clean and intuitive interface to 
make HiRes QFX one of the most 
powerful photocomposition programs 
on any platform. Yet HiRes QFX is 
Surprisingly affordable. For more 
information, or for a free demo disk 
and brochure, call us at (713) 529-5868. 


Hi bRa ess oe 
Ron Scott Inc. 
1000 Jackson Blvd. Houston, Tx 77006 


VANCOUVER 
FILM 
SCHOOL 


presents. 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 12 month program is the most 
comprehensive of its kind in North 
America and is a full immersion into 
~computer graphics animation. The 
classes are integrated with a high- 
end commercial production company 
and graduates achieve a widely 
adaptable range of computer skills. 
Highlights include: 

* Low Student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 
* Theoretical/ practical experience 
* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 
call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver. B.C. 
Canada V6B 282 


604 685-5808 


Fax: 685-5830 


Candela Color Management 
System (CCMS) 


The CCMS is a color toolbox for software develop- 
ers. You can create 3-D, non-linear, non-separable 
color transformations that are necessary for high-end 
color correction. This comprehensive library of C 
callable routines, color transformations, gamut map- 
ping functions, image test targets and clearly written 
API is all you need to solve complex color calibration 
and color matching problems. You can produce 
Candela ColorCircuits™ for the highest precision- 
speed transformations or create Color Rendering 
Dictionaries for compatibility with ADOBE 
Postscript Level 2. The CCMS is Available for most 
ANSI C supported environments. An 85 page API is 
available FREE to qualified developers. 


(612) 894-8890 


CKNDELD 


1676 East Cliff Rd 
Burnsville, MN 55337-1300 
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CALIBRE DIGITAL DESIGN 


SENIOR ANIMATION 


SHOWCASE 
DIRECTOR / ANIMATOR — | 


v 


Commercial Animation 
Production Company 


with a focus on design and creative execution 
seeks a ‘classically’ trained senior computer 
animator experienced in directing and 
designing for a variety of computer and 
traditional animation styles. (Softimage 
experience preferred, but not exclusive). 


COMPUTER 
GRAPHICS 
WORLD 


REPRINTS 


Must be comfortable with client liaison, able 
to successfully sell your ideas. If you consider 
yourself a “filmmaker” and “storyteller” 
rather than a computer technician, please 
send your reel and resume to: 


Call Becky Biggar 
at (508) 392-2157 
to order yours, today! 


4 PARDEE AVE., TORONTO, ONTARIO CANADA M6K 3H5 
ATT: CINDY COSENZ0 
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ACURIS 3D CLIPMODELS” 


Accurate, Ready To Render & Animate ! 


Libraries of detailed 3D models $295 


1. Interior - Furniture & Multimedia. 

2. Exterior - Trees & Furniture. 

3. Geographic - Globe & Earth, USA, Japan. 

4 Human Forms - Man, Woman, Skeleton. 

5, Human Faces - Man & Child with expressions. 


For PC, SG] & Macintosh systems in: 
¢ Autodesk DXF & 3DStudio ® Topas * RIB 
¢ Wavefront OB] ® MacroModel ¢ Others... 


415 329 1920 


125 University Av. St. 125, 
Palo Alto, CA, 94301 


LEARN 30 STUDIO 


7 The definitive video 
training course for 
3D Studio. Five 
one-hour tapes that 
3D Artist magazine 
calls "almost 
flawless in 
organization, 
presentation, and 
video quality." 


$295 


plus shipping 
30 day guarantee 


PAL version $395 JA GC 
(800) 854-4496 - (504) 785-3969 


Digimation 
315 St. Anthony Street Luling, LA 70070 
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COMPUTER 
GRAPHICS 
WORLD 


GRAPHICS 
SHOWCASE 


is the ideal, low: 


= 


Use Graphics Showcase to: 


introduce a new product 
test a market 

v promote a bulletin 

v special reports 
sell a video 


announce employment 
opportunities 


nera- ready 


For rates and information, 
contact: 


shirley Athorn 

Computer Graphics World 
One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886-9940 


Tel: (508)392-2183 
Fax: (508) 692-8391 
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LetterPress 2000 


2000 TrueType Fonts 


Currently Shipping 
On ISO 9660 CD-ROM 


Call Bay Animation 
410228025515 
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PROTECT YOUR 


0—= INVESTMENT #—0 
Who will provid 


é su “a for your 
rogram with AT&T/GSL out of 
ml What will you do when 
your lock is lost, we damaged 


and can't be replaced? 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR RIX AND MORE 


CAD SAFEKEYS TOO 
AUTOCAD = CADKEY = TANGO PCB 
MASTERCAM PADS 2000 MAXROUTE 
MICROSTATION SMARTCAM AND MORE 
| As low $300 plus S&H 

“Special’ Unlock HI-RES QFX for $125 


"NEW" THE PC-KEY 
IF YOUR PROGRAM USES A LOCK BY 
RAINBOW TECHNOLOGIES INC. TRY 
THE PC-KEY- A PROGRAMABLE 8-BIT 
BOARD THAT REPLACES YOUR LOCK 
ELECTRONICALLY! 


A] (09 390-270 Si 
(609) 390-3750 FAX Rear 


IMAGINE THAT 
| EVERGREEN DR, SEAVILLE, NJ 06230 


Products are for licensed users only 
Trademarks are the property of respective owners 


HUNDREDS OF 3D OBJECTS IN ALL FORMATS !!! 


If you have 3D Software, call fora 
FREE 100 page catalog... 


1-800-DATASET (328-2738) 


Ph 801-224-2222 Fax 801-224-2272 


iF WPO > 
IEWPOINT g 


Int DD DATAWARE 


870 West Center, Orem, UT. 84057 
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DIGITAL OUTPUT SERVICES 


HIGHEST QUALITY e 24 HOUR TURNAROUND TIME 
AK Os ee X18 GObOR CHROME OUTRUT 
HIGH QUALITY IRIS OUTPUT 


ACCEPT TIFF, TARGA, POSTSCRIPT, PHOTOSHOP, ALIAS, COREL DRAW, 
EVANS & SUTHERLAND, GIG, WAVEFRONT, INTERGRAPH, SOFT IMAGE & SCITEX 


advance 


reproductions corporation 


100 FLAGSHIP DRIVE ¢ 


NORTH ANDOVER, MA 01845 « TEL: (508) 685-2911 


¢ FAX: (508) 685-1771 
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ORDER YOUR 
Computer Graphics 
World BUYERS 
GUIDE NOW!!! 


100% updated for 
this edition 
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PROW pe = 


Type 
Essentials 
For The 
Professional 
Animation 
Environment RUavwea ress 
SECECTION 


FASTEST RENDERING 


HAND TOOL’ 
3D B&VELING 


WAND CRAFTED 
TOPICAL 
ALF ABETS 


Minimum Vertices 


Don't spend another 
day dealing with 
second rate type. 
Call now and find out 
why ProType is the 
number one choice 
of professional 
animators worldwide. 


“ur | 
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Show them & sell them 
in CGW’s Showcase 


Put your product in the spotlight with Copy and illustration must fit within First time advertisers must submit full 
Computer Graphics World’s Showcase = 31/3 x 4°/s. payment with materials. 

advertising section. It’s the perfect 

place to start your ad campaign for the Each Showcase unit features one pho- Showcase Advertising Rates 
computer graphics market and build —_tograph or piece of artwork. (4/C each insertion) 

visibility for your company or product. 


Insertion order and materials mustbe  ‘'eduency 


To participate in CGW’s Showcase, _‘ eceived no later than the first of the 
advertisers must submit a proof with month preceding issue date. 
the following: 


Vv One 35mm slide or four-color 
transparency of product, or computer- To place your ad, call Shirley Athorn at 


generated art on a Mac disk, COMPUTER (508)392-2183. 
v 75 words of ad copy, brief headline GRAPHICS 
and contact address with phone number, 

Vv or complete film for the unit. WORLD 


* Showcase ads are non-commisssionable 


“at A uioCAD’ users. 


_ AutoPACK Tutor is the only hands-on tutorial software designed 
_ for novice and advanced AutoCAD users, self-taught and for- 
mally instructed. Tutor software provides an introduction to 
the basic concepts, elements, and standards of AutoCAD. Tutor 
ae & oe ? also expands your existing knowledge of AutoCAD with an on- 
nc en ee ee OBER Nae ARE. line help system superior to AutoCAD’s own help files. With 
J Bc: ee eee: these two components of Tutor, learning AutoCAD is simple 
‘ ay, a a cee git = SSS and easy. Call now to Order! 


 \Feiene oN S 1-800-239-3CAD 

ey eg ie When it comes to Computer Based 

Cone ree ree ee Training for AuloCAD, AutoPACK Tutor 
isn’t everything, it’s the only thing. 


2 
OT aes 
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m AUTOPACK SOFTWARE BY 


A 


MN Grabert sysTeMHAUS 


FAX 602.9514592 ¢ 8283 N. Hayden Road, Suite 250 Scottsdale, AZ 85258 sak 
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6th GOVERNMENT PUBLISHERS 
SEMINAR 
November 16, 1993 e Washington, DC 


ere iS your primary opportunity to learn first- 

hand about the technologies and the manage- 

ment issues for publishing in all its forms specifi- 
cally for government applications. This seminar will 
help to bring government publishing specialists togeth- 
er to share information and review alternatives. 


As desktop publishing use grows, with stronger links to 
office automation, we will be forced to re-evaluate sys- 
tems approaches. 


Frank Romano, editor-in-chief of Electronic Publishing, 
presents a unique blend of consultant, vendor and user 
perspectives to allow maximum information sharing in a 
minimum amount of time. Attendance will be limited to 
permit audience and speaker interaction. 


Sponsored by: 


RON 
PUBLISHING 


Call 508-392-2187 now for a free seminar brochure! 
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Introducing the PRIMERA’ colo TBrinter 


The Package 


Thermal Cartridge 
Thermal Starter kit 
Dye-Sub Cartridge 
Dye-Sub Starter Kit 

Free T-Shirt Transfer Kit 
(your gift from Infinity) 
Microsoff’Windows’3.1 Driv 


thermal printer 9 3, 095 
ayOS -Sublimation + +$ 8,085 


thermal package only). 


l Mac interface kit, 


30-day mone 
Purchase order 


INFINITY DESIGN SYSTEMS |=: a mae a 
6624A San Fernando Rd. | = 
Glendale, CA 91201 
Ph.: 818-240-201 | Truevision, SoffVTR, 
Fax: 818-240-2015 and many more... 
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Featuring products by: 
Autodesk, Calcomp, 
Diaquest, Encad, 


Ia ST ER 


nesses 


sets 


NEW! NEW! 
RASTERFLEX-TV 
¢ Real-time Video Display 
¢ Freeze Frame Capabilities 
¢ Frame Grabbing 

¢ Onscreen Controls 

¢ Single-slot SBus Card 


FM 


™ 


RASTERFLEX-32 
True Color Accelerator 
¢ Single-Slot SBus Card 
¢ Simultaneous Display 
of 8 and 24-bit Applications 
Multiple Color Palettes 
to Alleviate Color Flashing 
1152 x 900 Resolution 
Also Available: 
RASTERFLEX-HR™ for 


1280 x 1024 Resolution , . te 
Accelerated True Color for Sun SPARCstations 


VITec 


Visual Information Technologies Incorporated 

3460 Lotus Drive + Plano, Texas 75075 

800-325-6467 x 433 or 214-596-5600 * Fax 214-867-4489 

ViTec Europe Ltd. + 44 (0) 256 330030 + Fax 44 (0) 256 816978 
UNIX IMAGING EXPERTS SINCE 1346 
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Relief is here 


A GLOBE VIEW COLORIZED IN ADOBE PHOTOSHOP® 


ees HIGH MAPs™ is a unique collection of grayscale relief 
images of the world’s continents, countries, and ocean floors. 
The entire collection of more than 200 projections and global views 
are available for you to use as a clip art base to enhance your artwork 
or presentation. The images come as high- and low-resolution TIFF 
files on a two-disc CD-ROM set, and are available for either PC or 
Macintosh® computers. Call (800) 800-8560 for your free catalog 


DIGITAL WISDOM INc., Box 2070, TAPPAHANNOCK, VA 22560. 
telephone: (804) 758-0670 fax: (804) 758-4512 


IN boadhe 
HIGH(\!s.. 
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GRAPHICS STANDARDS 


(continued from page 96) 


dards evolve to produce pixmaps— 
and if they can be displayed through 
a common, yet-to-be-developed low- 
er-level standard—the market gets to 
decide which of these “standards” 
to use. We can even mix and match 
different approaches with our own 
custom software if we see fit. Think 
of pixmaps as sort of a Voting Rights 
Act for graphics software. 

@ What about networks? But, you 
say, if | send a pixmap to the screen, 
I’m sending nearly a megabyte of in- 
formation over the wire—versus 
perhaps a few polygons or even a 
“redraw” instruction in a client- 
server language. 

You’ve got a point at the moment, 
at least in theory. But typical net- 
work speeds of 10 megabits per sec- 
ond or so get us roughly two frames 
per second over the wire—only a 
factor of five from Gordon Fergu- 
son’s golden rule. Apply a bit of da- 
ta compression here, a bit of trans- 
mission speed improvement there, 
and voila—network pixmap graph- 
ics aren’t so bad after all. In a world 


where we now talk about real-time 
desktop videoconferencing with a 
straight face, we’ll get used to toss- 
ing pixmaps around networks. 

@ What about graphical user in- 
terfaces? Indeed, there are also a half 
dozen or so incompatible graphical 
user interface standards out there, 


fy these user interface graphics lan- 
guages. But once we standardize on 
modular graphics using pixmaps, all 
Curly, Larry, and Moe need to do is 
agree on a common image transfer 
format between processes, and we’ve 
possibly opened up a new world of 
global networking of real-time graph- 

ics imagery between GUIs. 


e are approaching the 
point where we can compute and 
display pixmaps fast enough to 


please everyone. 


running on the same networks, tied 
in with their own particular graph- 
ics languages. 

Sharing graphics across GUI envi- 
ronments, where possible at all, usu- 
ally requires support of the same lan- 
guage at each end. Today, it would 
seem to be nigh on impossible to uni- 


COMPUTER 


GRAPHICS 
WORLD 


provides you with the most comprehensive 
resource of computer graphics suppliers! 


The 1993 Computer Graphics World Buyers Guide has 
been completely researched and revised to give you the very 
latest products and services available in today’s computer 
graphics marketplace. It has been completely updated 
100% for this edition. It gives you the depth and breadth 


and money. 


you need to stay ahead of the fastest moving segment of the 


computer industry. 


Indicates vital information including address, telephone 
number, markets served, services offered, application areas 
served, price, operating systems, system requirements, product 


This is the only computer 
graphics Buyers Guide published for the 
industry this year. A must for anyone recommending 
or specifying hardware and software who wants to save time 


I’ll be the first to admit 
that an ideal, plug-com- 
patible world of friendly 
little dots won’t happen 
overnight. Overall hard- 
ware performance must 
improve a great deal, and 
vendors must cooperate. 
But I’m very much look- 
ing forward to spending 
more of our manpower 
developing new graphics 
and visualization tech- 
nologies—and relegating hardware 
issues to, say, a half hour per year 
updating pixmap display routines. 
In the long term, I remain hopeful 
that one of these days, the term 
“sraphics porting” will join that old 
VCR as part of the lore of past tech- 
nology. CGW 


Call or fax for more information: 
Computer Graphics World Buyers Guide 


PennWell Publishing 
Tulsa, OK 74121 


descriptions, and other pertinent information. 


Includes over 1,000 graphics resources worldwide. 
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Tel: 1-800-752-9764; Fax: 1-918-831-9555 


Domestic: $95.00; 


International: $125.00 
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Why Graphics Standards 


Don’t Matter Anymore 


A changing role for graphics standards 


any years ago, my parents 
‘| ee one of the first 

Betamax VCRs. Around the 
same time, I was struggling to im- 
plement a CAE applications pro- 
eram under the then-recent SIG- 
GRAPH CORE standard, one of the 
first attempts at an industry-wide 
eraphics language. 

The VCR outlasted that graphics 
driver by a good many years. And as 
time went on, many more graphics 
standards came and went. Remem- 
ber GKS? CGM? All those PHIGS im- 
plementations? And let’s not forget 
the plethora of individual graphics 
vendor display languages. At one 
point, I recall supporting in excess of 
20 different graphics languages. In 
some of the larger firms, graphics 
porting was an activity with its own 
career path, management structure, 
and company picnics. 

It would be nice to look back at 
these days and laugh—but the sad 
fact is, we seem no closer to a uni- 
fied graphics approach now than we 
did in 1980. Specific areas, such as 
2D graphics under Unix, have come 
together very nicely, thanks to net- 
work concepts like X-Windows. But 
multiplatform vendors such as my 
own firm still need to support a 
plethora of languages including 
PHIGS, Pexlib, XGL, OpenGL, and a 
host of PC standards. 

While this obviously creates a 
manpower problem for vendors 
such as us, the more troubling prob- 


Rich Gallagher is head of graphics and user interface 


development at Swanson Analysis Systems (Hous- 
ton, PA). 


96 * COMPUTER GRAPHICS WORLD SEPTEMBER 1993 


By Rich Gallagher 


lem is the potential to tie your 
eraphics system architecture into 
knots. When system “A” can re-dis- 
play several thousand polygons im- 
mediately from software, and sys- 
tem “B” requires the overhead of 
building objects, issues such as real- 
time modeling and visualization of 
behavior can become victims of the 
lowest common denominator. 

But amidst all of this, there is 
some truly great news—none of this 
is going to matter shortly. One can 
now see the day when we won’t 
need any graphics standards, and 
we can implement any graphics ca- 
pabilities on any platform we want. 

The key to all of this is the “pix- 
map,” the array of dots which make 
up the image you see on the screen. 

One always has had the freedom 
to compute, in software, an image 
composed of dots and display it. 
The only graphics language utility 
you would then need is a call to 
display the dots. But 10 years ago, 
most people would have been crazy 
to spend several minutes of time to 
compute these dots and several 
megabytes of precious memory to 
store them versus using a graphics 
language to have graphics entities 
displayed in hardware. 

Today this approach isn’t as crazy 
as it used to be. In fact, newer gen- 
erations of real-time, 3D graphics 
platforms are beginning to compute 
and display several pixmaps per 
second in software, instead of using 


special-purpose graphics display 
hardware. It may not be long, com- 
puting power and memory prices 
willing, before we can all do this on 
the average platform and, as a result, 
no longer need language “A” to pro- 
duce graphics on platform “B.” 

My colleague Gordon Ferguson of 
Visual Kinematics made an interest- 
ing observation recently, the gist of 
which is as follows: You can accom- 
plish almost any real-time 3D graph- 
ics task, to the satisfaction of most 
human beings, with images at 1024- 
by-1280 resolution that animate at 
20 frames per second. If you express 
this as a certain number of pixels 
per second and chart this against 
trends in graphics performance, we 
are rapidly approaching the point 
where we can compute and display 
pixmaps fast enough to please 
everyone. 

I realize there are some open is- 
sues in replacing a dozen or so in- 
compatible ways of drawing images 
with a bunch of dots. Let’s take 
them on one at a time: 


e@ These languages are established 
industry standards. I’m not suggest- 
ing that today’s high-level graphics 
languages will—or should—go 
away. Indeed, current trends in 
hardware will make the best graph- 
ics standards more useful than ever. 

You see, unless one enjoys tinker- 
ing with Breshenham’s algorithm, 
most people need the convenience 
of a language to turn data into im- 
agery. But as these graphics stan- 
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CALCOMP ELECTROSTATIC PLOTTERS 


alComp electrostatic 

plotters come with all 

the features you need to 

handle even the most 
demanding jobs. Standard. So 
when you expand your system or 
add new applications, you already 
have all the ports, memory and 
compatibility you’re likely to 
need — without adding expensive 
options. 

And many automated features, 
like the toner replenisher system, 
humidity control, and media sens- 
ing aren’t standard equipment on 
other plotters. 


CalComp Versatec 
68436 8936-4E 


Manufacturer’s suggested 
retail price for base unit:* $52,900 $53,900 


RISC controller Standard 
4 multiplexed ports Standard Not available 


Not available 


Multiple data formats Standard Optional 
Automatic toner replenisher Standard Optional 
Plot queuing Standard Optional 


Automatic media type sensing Standard Not available 


Plot takeup with auto-unload § Standard Optional 
$52,900 $62,000 


MSRP as equipped: 


CalComp electrostatic plotters 
come equipped with the standard 
features you need — today and 
tomorrow. Plus a one-year on- 
site warranty. For more informa- 
tion or the location of your 


nearest CalComp dealer, call 
800-932-1212, ext. 852 


Ask about our generous 


trade-in allowances. 
Hurry! Limited time offer.’ 


= 7CalComp 


68000 Series 36" and 44" color 67000 Series 36" monochrome A Lockheed Company 


electrostatic plotters electrostatic plotter 


*MSRP in U.S. dollars. Comparisons based on information available as of 5/4/93. *Trade-in allowance offer valid on purchase of 68000 electrostatic plotters. World map plot courtesy of Environmental Systems Research 
Institute, Inc. (ESRI). Plot data for integrated circuit courtesy of Texas Instruments, Inc. Seismic plot courtesy of Zeh Graphics. © 1993 CalComp Inc. All rights reserved. 


CIRCLE 32 ON INFORMATION CARD 


LAST MONTH, DYNAMATION AWAKENED TO HIS SUPER NATURAL 
POWERS, PREPARING FOR THE CONFRONTATION-NOW ITS BEGUN. AS 
THE STORY UNFOLDS, WE FIND YET ANOTHER GROUP OF ANIMATORS 
BEING TORMENTED BY THEIR ARCH ENEMIES, LOWRES AND DONEYET. 


WHY CAN'T | GET IT RIGHT? 
MAN, THIS IS LOW REZ! 


UHHHH! 
I'M STILL NOT 
DONE YET. 


‘uy SMART PARTICLES 


ARE BEYOND ANYTHING YOU HAVE 


THEY ALLOW ME TO 
INVENT SPECTACULAR 3-D EFFECTS WITH 


IMAGES Force PHYSICALLY- 
BASED ANIMATION witH GEOMETRY 


AND CREATE NEXT-GENERATION 


PARTICLE SYSTEM anmation. 


¥ PAJAMA BOY, I’LL ti : : 
SEE YOU ROT MEANWHILE, BACK AT THE WAVEFRONT LAB, 
CODEY SHORES RECEIVES A DESPERATE 


‘ ' | Wi, PLEA FOR 3-D INVERSE KINEMATICS 
: 3 P OF 


‘ ANIMATORS ARE IN TROUBLE... 
Sr = THEY NEED YOUR HELP 
THANKS a : ae KINEMATION. 


DYNAMATION. 


YOUR INCLUDED CLIP 
F/X ARE GREAT. WAIT ‘TIL THE 


CLIENT SEES IMAGE SWIRL, f il YEAH, NOW WE’RE 
| _ JAMMIN’, THOSE Gilys 


MORPH, SMOKE, FIRE, EXPLODE, i PS a MARE TOAST 
RAIN, PIPE FLOW, PLANTS ! fe . 


AND OTHER EFFECTS I’LL 
BE ABLE TO CREATE WITH 
YOUR ‘C’-LIKE LANGUAGE. 


NEXT TIME 


YNAMATION AND KINEMATION CONQUERED SIGGRAPH. 
CALL. NOW TO HAVE THEM DEFEAT YOUR VILLAINS: 
1-800-545 WAVE OR FAX 805-963-0410 


OR mare oe E. A. eS age ‘peg “s USA 93103 _ ANIMA TION ANTAGONISM 


%, Wr. 


